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JI. A. OnjinnnoBa, H. G. MaMymima, 0. B. 3ajieecKHH 

0 OYHKIJHOHHPOBAHHH OCHOBHbIX 3TAII0B 
TEMHOBOrO AblXAHHfl BO BPEMfl OOTOCHHTE3A 1 

L. A. FILIPPOVA, N. S. MAMUSHINA, O. V. ZALENSKY. 

ON THE METABOLIC STAGES OF DARK RESPIRATION IN THE COURSE 
OF PHOTOSYNTHESIS. 

Ha ocHOBaHHH JiHTepaTypHtix flamtix n co6ctb8hhhx aKcnep hmohtob o6cyat^aeTCH bjihhhhb 
«J>OTOCHHT 03a Ha OCHOBHBI0 3TantI TeMHOBOrO flHXaHHH — 0KHCJIHT6JIbHtIH H0HTO3O(j)OC$aTHHH 
ijhkji, TJIHKOJIH3, ahkji Kpe6ca h 3Ji8KTpoHTpaHcnopTHyio Aenb mhtoxohaphh, conpHHtoHHyio 
C OKHCJIHT0JIbHfcIM $OC(j)OpHJIHpOBaHH0M. ^0Jia0TCH 3aKJIH)H0HH0, HTO B yCJIOBHHX, OHTHMaJIbHMX 
AJIfl <J)OTOCHHT83a, HHrn6HpyH)TCH OKHCJIHT0JIbHtIH H0HTO3O$OC(j)aTHtlfi AHKJI, TJIHKOJIH3 H OKHCJIH- 
T0JIbHOe (j)OC(j)OpHJIHpOBaHH0. 0yHKAHOHHpOBaHH0 IJHKJia Kp06ca 3aBHCHT OT Cy6CTpatOB, o6pa- 
SyiO^HXCH B npor^0CC0 <j)OTOCHHT83a,|KOTOpfcie BKJIIOTaiOTCH B TJIHKOJIH3 Ha KOH0HHHX CTaftHHX 
MJIH npHMO B AHKJI Kp06ca. B p03yJIbTaT0 CKOpOCTb I^HKJia Ha CB6Ty MO5H0T 6HTb paBHa T0MHOBOH. 
0H3HOJIOrHH0CKHH CMbICJI pa60TH I^HKJia Kp06ca Ha CB0Ty 3aKJIH)Ha0TCH B o6pa30BaHHH H0KOTOpiIX 
OpraHHH0CKHX KHCJIOT, H0O6XO^HMHX flJIH CHHT03OB, OCymeCTBJIH01CHX XJIOpOHJiaCTaMH. 

Hctophh Bonpoca o tom, KaK hpohcxoaht npoijecc fluxaHHH Ha CBOTy t Kor^a 
OAHOBP0M0HHO OCyiH0CTBJIH0TCH HpHMOpHO B 10 pa3 6oJI00 HHT0HCHBHHH H HpOTH- 
BOHOJIOTKHBIH HO Ta3Oo6M0Hy npoi^occ $OTOCHHT03a, BOCXO^HT K KOHIjy nponiJioro 
ctojiothh, Korjja G. Bonnior h L. Mangin (1886) nuTaJincb onpeAejiHTb, BHAejiH- 

6TCH JIH yrJIOKHCJIOTa Ha CBOTy. H B AaJIbH0HIH0M Cp0flH pa3HUX aCH0KTOB H3yH0HHH 
B3aHMOCBH3H $OTOCHHT03a H flblXaHHH HaH6oJIbIH00 KOJIHH0CTBO paSOT HpOBa^OHO 
TaK?K0 b HJiaH© HccJiOflOBaHHH flbixaT0jibHoro ra3oo6M0Ha Ha CBOTy. 

Bjiaro^apn HccJiBAOBaHHio ra30o6M©Ha 6 hji otkpbit hobbih thh AbixaHHH — 

<J)OTOAHXaHH0, OTJIHHaiOIH00CH OT T0MHOBOTO Cy6cTpaTaMH, JIOKaJIH3aAH0H H, KaK 
OHHTaiOT H0KOTOPH0 HCCJIBAOBaTOJIH (B0JIJI, 1980), 3H0pr0THH0CKOH pOJIblO B KJI0TK0. 

B HaCTOHmOH CTaTL0 MM H0 6yA©M KacaTLCH BOHpOCOB $OTOAHXaHHH, TaK KaK 

3Ta cnoAHajibHaH T0Ma hoapo 6 ho ocBonjoHa b pn^e o63opoB (Jackson, Volk, 1970; 
Zolitch, 1971; CTonaHOBa, IIIyMHJioBa, 1980). 

LJ^OJIb HaCTOHIHOrO o630pa — CHCT0MaTH3npOBaTL HaKOHJI0HHH0 B JIHTapaTyp© 

H HOJiyHOHHHO HaMH p03yJIbTaTH pa6oT, B KOTOpbIX HapHAy c HCCJI0AOBaHH0M Ta30- 
O0M0Ha 6bIJI HCH0JIL30BaH 6HOXHMHH0CKHH HOAXOA K H3yH0HHK) B3aHMOCBH3H $OTO- 
CHHT03a H AHXaHHH. 

AHaJIH3 JIHT0paTypH HOKa3aJI, HTO aBTOptl, 3aH0MaiOIAU0CH HCCJI0AOBaHH0M 3TOTO 
Bonpoca, H3ynaJiH np0HMym0CTB0 HHO tot hjih hhoh 3Tan tomhoboto A^xaHHH Ha 
CB0Ty (oKHCJIHTOJIbHHH H0HTO3O$OC$aTHBIH AHKJI (OII<I>IQ, TJIHKOJIH3, AHKJI KpoSca, 
3JieKTp0HTpaHCH0pTHyi0 A0HL (3TE() MHTOXOHAPHH H COHPHHC0HHO0 C H0H OKHCJIH- 
T0JILHO0 $OC(|)OpHJIHpOBaHH0), H0 KaCaHCb HX B3aHMOCBH3H. B HaCTOHIASM o630p© 
6yA©T CAGJiaHa nonHTKa a^tl o6m00 np©ACTaBJi0HH0 0 tom, KaK Ha CBOTy npn Hop- 
MaJIbHOM (J)OTOCHHT030 (JyHKAHOHHpyiOT pa3HH0 3TaHH T0MHOBOTO A^XaHKH H KaK 
OCym©CTBJIH0TCH CBH3L M05KAY HHMH. 

IIpoHCAe bcoto pa360p©M, KaK npoTOKaoT Ha CBOTy Mhotho peaKAitH 

aToro AHKjia, KpoM© o6pa30BaHHH <£oc<f>orjiioKOHaTa h oro okhcjiohhh, aHaJiornHHbi 
peaKIJHHM BOCCTaHOBHTOJILHOrO H0HTO3O$OC$aTHOrO AHKJia, T. 0. AHKJia KaJIbBHHa. 

Ro 1967 r. nojiarajin, hto 011(1)1^ (JyHKAHOHnpyoT tojilko b AHTOHJia3M0. B 1967 r. 


1 OcHOBOH A^HHOrO o630pa HBJIH0TCH AOKJiaA, CABJiaHHUH aBTOpaMH Ha HT0HHHX, HOOBHH^eH- 

ibhx naMHTH aKaAQMHKa G. n. KocTMH 0 Ba, 19 fl 0 Ka 6 pn 1980 r. 

1 (g) H3flaTe;ibCTBO «HayKa*, «BoTaHHqecKHii wypHaju, 1982 r. 1169 



U. Heber Hameji KjnoneBHe <$epMeHTH OIIOI^ — rjnoK030-6-<|)oc<£aT- h 6-<|)oc<|)o- 
rjiK)KOHaTfl;erHffporeHa 3 H b XJioponjiacTax (Heber, Hallier et al., 1967). 3aTeM 6hjio 
noKa 3 aHO, hto rjiK)K030-6-<|>oc<£aTAerHAporeHa3a KHraCnpyeTCH cbctom (Lendzian, 
Ziegler, 1972). no 3 JKe 9th Aanmae noATBepAHjia L. Anderson (1975), bhaojihb H 3 
jmcTBeB ropoxa A® a H 3 o$epMeHTa — xjioponjiacTHHH h ahtoh jia3MeHHHH . OKa 3 a- 
jiocBy hto o 6 e 9th $opMM HHaKTHBnpyiOTCH Ha CBeTy. npeAnojiaraeTCH, hto hh:th- 
6 npoBaHHe hpohcxoaht 6 jiaroAapn TOMy, hto Ha CBeTy o 6 pa 3 yeTcn HA/JOH h cbh- 
3HBaiOTCH cyjiB^rHAPHJibHtie rpynnBi $epMeHTOB. 3to npeAnojiojKeHHe HMeeT 
9 KcnepHMeHTajiBHoe noATBepjKA^nne: ecjin Ha CBeTy noAaBHTB <$0T0CHHTeTHHecK0e 
o6pa30BaHHe HA,H,®H c homoiabk) BHTaMHHa K B , to HHrH 6 npoBaHHe (JepMeHTa He npo- 
hcxoaht (Pedersen et al., 1966). B to jne BpeMH ecjin b TeMHOTe HMHTnpoBaTB CBeT r 
AHBan chjibhhh BOCCTaHOBHTe jib , KOTopHH CBH 3 HBaeT cyjiB<$rHApHJiBHHe rpynnH, 
$epMeHT TepneT aKTHBHOCTB (Anderson, 1975). Ha jihctbhx mnnHaTa TaKjne 6hjio 
HOKa 3 aHO, hto rjiK)K030-6-(|)OC(|)aTAerHAporeHa3a hojihoctbio HHaKTHBnpyeTCH npn 
bhcokom OTHomeHHH HA^OH/HA^O (paBHOM 2) h 6ojibhioh KOHn;eHTpai];HH 
(0.6 mM) pH 6 yjio 3 o 6 nc$oc$aTa (Lendzian, Bassham, 1975). TaKHM o 6 pa 30 M, Ha 
CBeTy OIIOIJ HHrH 6 npyeTCH KaK b XJioponjiacTax, TaK, Beponrao, h b n;HTonjia 3 Me y 
h b XJioponjiacTax HanHHaeT p& 6 oTaTB ahkji KajiBBHHa. 

®H 3 HOJIOrHHeCKHH CMHCJI <$yHKH;HOHHpOBaHHH OHOL( B XJIOpOHJiaCTaX B TeM¬ 
HOTe COCTOHT B TOM, HTO HO 9TOMy HyTH HpOHCXOAHT OKHCJieHHe rJIK)K03HJIBHHX 
ocTaTKOB KpaxMajia, npn 9tom oh nocTaBJineT 9 Heprnio b BHAe HA/JOH pa 6 oTH 
xjioponjiacTa b otot nepnoA- 3Ta mbicjib BBiCKa 3 BiBaeTCH b pafioTax J. Bassham 
(1971) h KojiecHHKOBa (1981); nepBHH, b nacTHOcra, npeAnojiaraeT, hto o6pa30BaH- 
HHH B onoii; BOCCTaHOBHTejIB MOJKeT HCH0JIB30BaTBCH B 6HOCHHTe3e JIHHHAOB MeM 6 - 
paH XJIOpOHJiaCTOB. 

TenepB pa36epeM rjiHKOJiHTHHecKHH nyTB AHxaHHH h paccMOTpnM, KaKne H 3 - 
MeHeHHH bhocht cBeT b $y hkahohhp ob aHHe rjiHKOJiH3a h ijHKJia Kpe6ca. 

Hanajio HCCJieAOBaHHH rjiHKOJiH 3 a Ha CBeTy othochtch k 50-m roAaM, KorAa 
CTajiH npHMeHHTB MeneHHH yrjiepoA AJitf H3yneHHH MeTa6ojiH3Ma npoAyKTOB <$oto- 
CHHTe3a Ha CBeTy h b TeMHOTe (Bassham et al., 1956). Bhjio o6Hapy>KeHO, hto Ha 
CBeTy KHraGnpyeTCH OAHa H3 CTyneHen rjiHKOJiH3a — OKHCjieHne TpH030<|)0C<f)aT0B 

AO <PrK (Kandler, Haberer-Liesenkotter, 1963; Heber, Santarius et al., 1967). 
3th pa 6 oTH HHTepecHH TeM, hto aBTopti HcnojiB30Bajra ajih HHTepnpeTaijHH pe 3 yjiB- 
TaTOB y^Ke pa3BHTyio b 6hoxhmhh jkhbothhx aAGHHjiaTHyio Teopnio peryjiHAHH ah- 
xaHHH. Ha CBeTy, KorAa ocymecTBJineTCH npon;ecc $OTO$oc$opHjiHpoBaHHH, ycn- 
jiHBaeTCH noTpefijieHHe A,I(® h P h . nocKOJiBKy OKHCjieHne TpH030<£oc<|)aTOB conpn- 
JKeHO C $OC$OpHJIHpOBaHHeM, MOJKeT B03HHKHyTB KOHKypeHAHH 3a AJSfl) HJIH P a 
MejKAy $ 9 TO$OC$OpHJIHpOBaHHeM H 9THM 9TaHOM TJIHKOJIH3a. 

BojiBmHHCTBO 9 KcnepnMeHTajiBHHX pa 6 oT no nccjieAOBaHHio rjiHKOJiH3a Ha CBeTy 
6hjio BBinojiHeHO Ha jihctbhx pacTeHHH, Ha cycneH3HH npoTonjiacTOB hjih Ha My- 
Tarnax BOAopocJien c ncnojiB30BaHHeM 9K3oreHHux Menemax cyficTpaTOB tjihko- 
jiH 3 a — rjnoK03H-C 14 (Kandler, Haberer-Liesenkotter, 1963; Hirt et al., 1971; 
Hirt, Tanner, 1972; KapnnjiOB h AP-> 1977, 1978). Bee aBTopu HaGjnoAajin, hto 
BBeAeHHan MeneHan rjiK)K03a MeTa6ojiH3HpoBajiacB, h ecjin HCCJieAOBajin BHAejieHHO 
C 14 0 2 , to HaxoAHJin, hto oho 6hjio MeHBme Ha CBeTy, neM b TeMHOTe. 3th AaHHBie^ 
HejiB3H 6hjio HHTepnpeTnpoBaTB oAH03HaHH0 : yMeHBmeHne bmaojiohhh G 14 0 2 Ha 
CBeTy Morjio 6htb KaK pe3yjiBTaTOM HHrH 6 npoBaHHH KaKHx-TO 9 TanoB OKHCJieHHH 
rjii0K03H, TaK h cJieACTBHeM ee peaccHMHJiHAHH Ha CBeTy b npon;ecce $0T0CHHTe3a. 

Mh CT3BHJIH OnBITBI aHaJIOrHHHBIM 06pa30M, T. e. HCH0JIB30BaJIH 9K30reHHyi0 Me- 
neHyio rjnoK03y. Hto6h chh3htb peaccHMHjiHAHio, mh b3hjih npocTyio cncTeMy — 
CTepnjiBHyio cycneH 3 Hio kjictok xJiopejuiH, He C 0 Aep^Kam;yK) Me>KKjieTHHKH h re- 
TepOTpO$HHe KJieTKH. OnHTH BeJIH B yCJIOBHHX bhcokoh KOHn;eHTpai];HH C0 2 (1%) 
h 6 ojiBmoH ckopocth TOKa B03Ayxa. Cnen;HajiBHO npoBeA^HHHe onpeAeJieHHH no- 
Ka3ajiH, hto peaccHMHjiHAHH G 14 0 2 He npeBHmaJia 10% ot Bcero KOJinnecTBa Me- 
neHOH yrjieKHCJioTH , bbiacjichhoh npn AHxaHHH kjictok XJiopejuiH (3ajieHCKHH h ap*» 
1980). Pe3yjiBTaTH 9thx ohhtob noKa3ajin, hto Ha CBeTy BHAeneHne G 14 0 2 6hjio 3Ha- 
HHTejIBHO CHHJKeHO HO CpaBHeHHK) C TeMHOTOH, OAHaKO 9 Ty pa3HHI];y HeJIB3H 6hjio 
o6bhchhtb peaccHMHjiHAneH, nocKOJiBKy OHa 6 HJia HeBejiHKa. CjieAOBaTejiBHO, 9th 
AaHHHe 03HanajiH, hto KaKon-To H3 9 TanoB TeMHOBoro AHxaHHH 6hji HHrnSHpOBaH 
Ha CBeTy. HafiTn,B kbkom hmchho MecTe hpohcxoaht HHrHfinpoBaHHe, ho3bojihjih 
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pe3yjiBTaTH HCCJieAOBaHHH AHHaMHKH MeneHMx npoAyKTOB, o6pa3yioin;nxcH npn 
OKHCJieHHH TJII0K03H. JJeTaJIbHHH aHaJIH3 BemeCTB BOAHO-ennpTOBOH (JpaKAHH (xpo- 
MaTorpa<J>HHecKoe BbmejieHHe OTAejibHHx Menemjx coeAHHeHnn) noKa3aji, hto Ha 
CBeTy MeTKa HaKanjiHBaeTCH b reKC030M0H0$0C$aTax h Tpno3o$oc$aTax h coot- 
BeTCTBeHHO yMeHtmaeTCH b AH$oc$aTax caxapoB. 3 to CBHAeTejibCTBOBajio o tom, hto 
na CBeTy 9 th peamjHH rJiHKOJiH3a 6jiOKHpoBaHH (3ajieHCKHH h Ap., 1981). 

IlepBHH 6 jiok HaxoAHTCH b peaKijHH npeBpameHHH reKC030M0H0$0c$aT0B b ah- 
<j)oc$aTH, KOTopan ocymecTBJiHeTCH c noMombio $0C(|)0(|)pyKT0KHHa3H. Btopoh 6 jiok 
€BH3aH c npeBpam;eHHeM TpH030<£oc<|>aTOB b nnpoBHHorpaAHyio KHCJiOTy,rAepa6oTaeT 
KOMHJieKC $epMeHTOB, KOHeHHHM H3 KOTOpHX HBJIHeTCH HHpyBaTKHHa3a. AHaJIOrHH- 

HHe AaHHHe nojiynnjiH G. Hirt, W. Tanner (1972) hH). G. KapnnjiOB c coTpyAHH- 
KaMH (1977, 1978). OTHOCHTejibHO MexaHH3Ma HHrH6npoBaHHH <J)oc$o<|)pyKTOKH- 
na3H Ha CBeTy mojkho BHCKa3aTb cneAyiomHe npeAnojiojKeHHH: 1) Ha CBeTy b h;hto- 
njia 3 Me co3AaeTCH OTHOCHTejibHO BHCOKan KOHn;eHTpan;HH AT®, KOTopan HBjineTcn 
ajuiocTepHHecKHM HHrn6HTopoM 9Toro $epMeHTa; 2) Ha CBeTy b n;HTonjia3Me chh- 
maeTCH KOHn;eHTpan;HH HeopraHHnecKoro $oc$opa, TaK KaK oh TpaHcnoprapyeTCH 
b xJioponjiacT b o6MeH Ha AHOKcnan;eTOH(|)oc$aT. 3 to moh^t npnBecTH k CHnnceHnio 
aKTHBHOCTH $0C(|)0(|)pyKT0KHHa3H, o6jiaAaK)Hi;eH HH3KHM (K m = lO mM) CPOACTBOM 
k HeopraHHnecKOMy <ftoc$aTy (Latzko, Kelly, 1977). 

OraocHTejibHO HHrHfinpoBaHHH AByx APyrnx KjnoneBHx $epMeHTOB rjiHKOJiH3a 
na CBeTy — <$oc<|>orjiHi];epaT- h nnpyBaTKHHa3H — HeT npHMbix 9KcnepHMeHTajibHbix 
AOKa3aTejibCTB. OAHano mojkho npeAnojiaraTb, hto nocKOJibKy c ynacraeM 9 thx 
9H3 hmob npoHCxoAHT cyBcTparaoe $oc(|)opHJiHpoBaHHe, hx aKTHBHocTb Mo>KeT 6 htb 
CHHH ceHa no npHHAnny ofipaTHon CBH3 H — kohchhum npoAyKTOM peaKijHH — 
AT® — hjih 3a cneT KOHKypeHHiHH 3a A/J® h HeopraHHnecKHH $oc(|)aT, noTpeSjieHne 

KOTOpHX Ha CBeTy ycHJiHBaeTCH. 

TaKHM o6pa30M, AaHHBie no ra30o6MeHy, AHHaMHKe MeTa6ojiHTOB h aKTHBHOCTH 
4>epMeHTOB CBHAeTejibCTByiOT 06 HHrH6npoBaHHH rjiHKOJiH3a Ha CBeTy b ycjioknnx 
HHTeHCHBHOrO <$OTOCHHTe3a. 

Ilo KJiaccHnecKHM npeACTaBjieHHHM, tjihkojih 3 jioKajiH30BaH b n;HTonjia3Me. 
OAHaKO HO COBpeMeHHHM AaHHMM, OKHCJieHHe TJII0K03HHX OCTaTKOB KpaXMaJia HO 

rjiHKOJiHTHqecKOMy nyra nponcxoAHT b xjioponjiacTax (Kelly, Latzko, 1975; Levi* 
Gibbs, 1976; Peavy et al., 1977; Heldt et al., 1977). OnncaH H309H3HM KJironeBoro 
4>epMeHTa rJIHKOJIH3a — $0C<|>0<|>pyKT0KHHa3H, JI0KaJIH30BaHHHH B XjioponjiacTax, 
KOTOpHH JIHmb HO HeKOTOpHM XapaKTepHCTHKBM OTJIHHaeTCH OT AHTOHJia3MaTHHe- 
CKoro. TaKHM o6pa30M, b TeMHOTe b 3ejieHon KJieTKe pacnaA KpaxMajia, Beponrao, 
npoHcxoAHT 6jiaroAapn $yHKn;HOHHpoBaHHK) rjiHKOJiH3a. B HacTOHmee BpeMH He 
hcho, KOHnaeTCH jih TJIHKOJIH 3 b xjioponjiacTe peaKAHen npeBpameHHH ®rA b ®rK, 
KOTopan 3aTeM TpaHcnoprapyeTCH b n;HTonjia3My, hjih KOHenHbie 9TanH rjiHKOJiH3a, 
t. e. npeBpam;aHHe ®rK ao nnpyBaTa, TaKJKe ji0KajiH30BaHH b xjioponjiacTe. ^a- 
jiee BCTaeT Bonpoc, b KaKOH Mepe b TeMHOTe peaKijHH rjiHKOJiH3a, Ji0KajiH30BaHHBie 
b xjioponjiacTe h b n;HTonjia3Me, rAe hpohcxoaht OKHCJieHHe tjik)K 03 h caxapo3Horo 
npoHCXOJKAeHHH, AY^JinpyiOT Apyr Apyra? He hcho TaKJKe, hto peryjinpyeT TpaTy 
KpaxMajia hjih caxapo3H b npon;ecce A^xaHnn. Ha CBeTy tjihkojih3 KaK b xjiopo- 
HJiacTax, TaK h b iprronjiasMe noAaBjieH, TaK KaK hact CBeT03aBHCHMHH CHHTe3 Kpax¬ 
Majia h caxapo3H h, KpoMe Toro, BKjnonaeTCH ajuiocTepHnecKan peryjiHijHH $oc(|)o- 
<JpyKTOKHHa3H co CTopoHH AT®, o neM yine roBopnjiocb BHme. 

PaCCMOTpHM, KaK Ha CBeTy $yHKAHOHHpyeT BTOpOH 9Tan AHXaHHH — AHKJI TpH- 
Kap6oHOBHx khcjiot (h;hkji Kpe6ca). B oahoh H3 nepBHx pa6oT no 9 toh npo6jieMe 
M. Galvin, M. Massini (1952) npn KpaTKOBpeMeHHOM $0T0CHHTe3e b npncyTCTBHH 
C u 0 2 He o6Hapy>KHJiH y xJiopejuiH mctkh b rjiyTaMaTe h AHTpaTe — Bem^CTBax, n6- 
pasyioiAHXCH nepe3 ahkji Kpe6ca. Ohh npeAnojio>KHJiH, hto otot h;hkji HHrH6npoBaH 
Ha CBeTy, TaK KaK b AaHHbix ycjioBHHX 3aTpyAHeHO OKHCJieHHe nnpyBaTa c ynacraeM 
JinnoeBOH KHCJiora. 3Ta KHCJiOTa Ha CBeTy, no-BHAHMOMy, MO>neT nepexoAHTb b He- 
aKTHBHyio BOCCTaHOBJieHHyio $opMy npn ynacTHH BOccTaHOBHTejiH $otochht6th- 
necKoro npoHcxoncAeHHH. OAHaKO b pa6oTax Apyrnx HCCJieAOBaTejiefi 6 hjih nojiy- 
neHH HHLie $aKTH, npoTHBopenamH® stoh HAee (Bidwell et al., 1955; Graham, 
Walker, 1962; Marsh et al., 1965; Chapman, Graham, 1974; IIIyMHJioaa h aP‘> 
1976)* B 9 thx HCCJieAOBaHHHX Hcnojib30BajiHCb 9K3oreHHue MeneHHe MeTa6ojiHTti, 
BKjiionaH nnpyBaT, KOTopne MoryT okhcjihtbch b n;HKJie Kpe6ca. 


1 * 
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IIonpo6yeM hoabitojkhtb apryMeHTH, KOTopue hphboahtch b ^OKa3aTejibCTBo 
Toro, hto Ha CBeTy oKHCJieHne BBe^eHHHX b pacTeHHH opramraecKHx khcjiot nponc- 
xoaht HMeHHo nepe3 ahkji Kpe6ca: 

1. Ecjih npn BBej^eHnn npesmecTBeHHHKa, MeneHoro He b Kap6oKCHjie, o6pa3y- 
eTCH cJie^yioiniHH b n;enH peaKAHH ijHKJia Kpe6ca npojjyKT h MeTKa b HeM ocTaeTCH 
B TOM JKe HOJIOJKeHHH, TO 9 TO 03HaHaeT, HTO HepeHOC MeTKH OCyni;eCTBJIHeTCH B pe- 
aKn;HHX iptKJia, a He Gjiaro^apn ^eKapfioKcnjinpoBaHHio h pe$HKcai];HH G 14 0 2 Ha 
CBeTy. 

2. Ecjih BMecTe c MeneHHMH cyficTpaTaMH ijHKJia Kpe6ca b jihct bboaht mhto- 
xoHApnajiBHHe hah h 9to hphboaht k chhjkchhk) BHAejieHHH C 14 0 2 , a TaK>Ke k Ha- 

KOHJieHHK) MeTKH B KHCJIOTe, HpeAHieCTByiOmeH 6jIOKy, TO 9TO AOKa3HBaeT, HTO OKHC- 
jieHne 9K3oreHHHX cyficTpaTOB hpohcxoaht b mhtoxohaphhx b ijHKJie Kpe6ca. 

CpaBHHBaH CKOPOCTH OKHCJieHHH OpraHHHeCKHX KHCJIOT Ha CBeTy H B TeMHOTe, 

E. Chapman, D. Graham (1974) He hbxoaht pa3JiHHHH h cthtbiot, hto ijhkji Kpe6ca 

HA©T C OAHHaKOBOH CKOpOCTBK) B 9THX yCJIOBHHX. 

B Hamnx onHTax mh TaKjKe nuTajiHCB onpeAejiHTB, KaK <£yHKn;HOHHpyeT ijhkji 
K pe6ca Ha CBeTy h b TeMHOTe, AaBan KJieTKaM xjiopejuiH Menemae MaJiaT h nnpyBaT., 
Ehjio o6HapyjKeHO, hto BHAejieHne G 14 0 2 Ha CBeTy h b TeMHOTe npn OKHCJieHHH 9 thx 
cyficTpaTOB hpohcxoaht oahhbkobo. 3to HBjineTCH enje oahhm apryMeHTOM b nojiB3y 
Toro, hto peaccHMHjiHAHH Ha CBeTy 6HJia HeBejiHKa. Pa ahoxhmhh6ckhh aHajiH3 no- 
Ka3aji, hto paAHoaKTHBHOCTB MeTaGojiHTOB, o6pa30BaBmnxcH npn okhcjichkh Mar 
jiaTa h nnpyBaTa, Gsuia OAHHaKOBOH bo Bcex BapnaHTax (3ajieHCKHH h aP-» 1980, 
1981). 3to TaKjKe CBHAeTejiBCTByeT o bo3mobkhocth npnMoro okhcjichkh nnpyBaTa 
Ha CBeTy h o $y hkijhohhpobbhhh ijHKJia Kpe6ca KaK Ha CBeTy, TaK h b TeMHOTe. 
Ilpn 9 tom Heo6xoAHMO noA^epKHyTB, hto, CHa6>KaH KJieTKy 9K3oreHHHMH cy6cTpa- 
TaMH n;HKjia Kpe6ca, moh^ho nccjieAOBaTB tojibko noTeHijnajiBHMe bo3moh<hoctk 
9Toro AHKjia. 

OpnrHHajiBHaH oijeHKa ckopocth ijHKJia Kpe6ca Ha CBeTy h b TeMHOTe npHBO- 
Ahtch b pa6oTe J. Raven (1972). ConocTaBHB KOJimiecTBO yrjiepoAa, npomeAmero' 
nepea ijhkji Kpe6ca, b tcmhoto (ho BHAejieHHio C0 2 ) h KOJinnecTBO yrjiepoAa b ero 
AepnaaTax Ha CBeTy, oh Hameji, hto npnpocT 9 thx BenjecTB cocTaBjineT 75% ot ko- 
jimiecTBa yrjiepoAa, npomeAmero nepea ijhkji b TeMHOTe. 25% mojkho oraecTH 3a 
cneT pe$HKcan;HH h oihh6kh mctoaob, t. e. npaKTHnecKH nojiynaeTcn, hto ckopoctb 
AHKJ ia 6HJia OAHHaKOBOH Ha CBeTy h b TeMHOTe. 

B HeKOTopHX pa6oTax 6HJia OTMeneHa CTHMy jihijhh ijHKJia Kpe6ca Ha CBeTy 
(KapnnjiOB h AP-? 1978; BepxoTypoBa h AP-> 1978). 

KanoB <$H3HOJiorHHecKHH cmbecji (JjymojHOHHpoBaHHH ijHKJia Kpe6ca Ha CBeTy y 
KorAa OAHOBpeMeHHO pafioTaeT TaKOH mohjhhh reHepaTop cy6cTpaTOB h aHeprHH, 
KaK $0T0CHHTe3? B accHMHJinpyioiAeH KJieTKe b ijHKjie Kpe6ca, a He b npoijecce <$o- 
TocHHTe3a o6pa3yiOTCH coeAHHeHHH, KjnoHeBBie ajih nocjieAyioiAHx 6 hochht63ob.. 
K HHM OTHOCHTCH: 1) CyKAHHaT, KOTOpHH HBJIHeTCH HpeAmeCTBeHHHKOM y-JieByjie- 
HOBofi khcjioth h xjiopo^HJiJia; 2) AHTpaT, ynacTByioin;HH b 6nocHHTe3e jihhhaob 
b n;HTonjia3Me h xjioponjiacTax; 3) KeTorjiyTapaT, cjiymaiAHH cyficTpaTOM ajih 6ho- 
CHHTe3a rjiyTaMaTa h cooTBeTCTByiomero ceMencTBa aMHHOKHCJioT KaK b ahto- 
njia3Me, TaK h b xjioponjiacTax, KyAa oh TpaHcnoprapyeTCH H3 mhtoxohaphh. H3^ 
BeCTHH CneiJH^HHeCKHe TpaHCJIOKaTOpH AJIH 9THX COeAHHeHHH, JI0KajIH30BaHHBie- 
bo BHyTpeHHen MeMfipaHe mhtoxohaphh h xJioponjiacTOB (Heldt, 1976). 

TaKBM o6pa30M, BajKHyio $H3HOJiorHHecKyio poAB nrpaeT aM$H6ojiHHecKaH 
(JyHKHHH n;HKjia Kpe6ca KaK nocTaBm;HKa yrjiepoAHHX cyficTpaTOB a^ih pnAa 6ho- 
CHHTe30B. 

06paTHMCH TenepB k Bonpocy o tom, KaK pafioTaeT Ha CBeTy 3aKjnoHHTejiBHHB 
9Tan AHxaHHH — 3TE( mhtoxohaphh h conpmKeHHoe c Hen OKHCJiHTejiBHoe (J>og- 
$OpHJIHpOBaHHe. Ilpn 9TOM Hy^KHO HOA^^pKHyTB, HTO COHpHJKeHHe MejKAy 3TE( 
h $oc$opHjinpoBaHHeM HBJIHeTCH npoHHBiM h pa3o6n;eHHe He HacTynaeT Aame b yc- 
jiobhhx CTpecca (CeMHxaTOBa, 1967; CaraTOB h AP-» 1980). 

Mojkho npHBec™ pnA apryMemoB b no;iB3y npeAnojiojKeHHH, hto pa6oTa 3TI^ 
MHTOXOHAPHH H COHpHJKeHHOrO C Hefi OKHCJIHTejIBHOrO $OC$OpHJIHpOBaHHH Ha CBeTy 
HOAaBjieHa. CjieAyeT, OAHano, oroBopnTBCH, hto penB hagt He o hojihom noAaBJieHH® 
MHToxoHApnajiBHoro ahxbhhh, TaK KaK HeKOTopoe KojranecTBO KHCJiopoAa o6H3a- 
TejIBHO AOJIH^HO HOrJIOmaTBCH MHTOXOHAPHHMH, HT06 h OHH MOTJIH HOAA^P>KHBaTB> 
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co6cTEeHHyio CTpyKTypy. IIpe>KAe Bcero cjieAyeT ynoMHHyTt MHoroHECJieHHHe 
ohhtbi no Hccjie^oBaBEK) KECJiopoAHoro ra3oo6MeHa, BHnojiHeHHue c ncnojiB30Ba- 
HH 6 M pa3jm^Biix 9 KcnepEMeHTajiBHHx npneMOB, b pe3yjiBTaTe kotophx 6 hji caejiaH 
bhboa, hto norjionjeHHe KECJiopoAa b npon;ecce TeMHOBoro AHxaHEH EHrEfinpoBaHO 
Ha CBeTy (Hoch et al., 1963; BocKpeceHCKan, 1965; Ried, 1970). IIo 3 >Ke btot bhboa 
6 hji noATBepjKAeH Ha opErEHajiBHOE moagjie accHMEJiEpyioin;eE kjiotkh — xjiopo- 
$hjijiohocbbix cnopax Mxa Funaria. C npHMeHeHneM KHraGnTopHOH toxhhkh 6 hjio 
HOKa3aHO, tito Ha CBeTy bhcokoh hht 6 hchbhocth y hhx hohte hojihoctbk) noAaBjieHo 
norjiomeHne KHCJiopoAa, CBH3aHHoe c AEaHEAHyBCTBHTejiBHHM AHxaHneM (Cheval- 
lier, Douce, 1976). 

CjiepyiciiiaH rpynna apryMeHTOB 6 njia nojiyneHa b pa 6 oTax, r^e no kocbchhum 
T eCT 8 M DBITajIHCB OIjeHHTB BKJiaA OKHCJIHTeJIBHOrO $OC$OpHJIHpOBaHHH Ha CBeTy 
b Tanne 9Hepro3aBHCHMBie npon;eccH, KaK 6 hochht 63 KpaxMajia H3 9HAoreHHHx 
npeAinecTBeHHHKOB (rJiaroJieBa, 3ajieHCKHH, 1966), npoijecc <$OToaccHMHJiHH;nH 
rjii0K03Bi (Kandler, Tanner, 1966), BKjnoneHEe HeopraHEnecKoro $oc$aTa b opra- 
Hn^ecKne coeAHHeHHH (Simonis, Urbach, 1973). Ebijio cAejiaHO 3 aKJiioneHHe, hto 
oKHCJiETejiBHO^ $oc<|)opHJiHpoBaHHe He ynacTByeT Ha CBeTy b npoTeKaHnn 9 tex 
9Hepro3aBBCHMHx npon;eccoB. 

EcTecTBeHHO, hto Bcex HccjieAOBaTejiefi, pa3BHBaBmnx ranoTeay 06 HHrH 6 npo- 
BaHHH pa 6 ora 9TE( mhtoxohaphe Ha CBeTy, HHTepecoBa ji Bonpoc o MexaHH 3 Max 
peryjiHABH. CorjiacHo rnnoTe 3 e, KOTopyio npeAJKWKHjra U. Heber c coaBTopaMH 
(1964), 9 Ta peryjiHAHH ocymecTBJineTCH He pea aAemuiaTHyio cncTeMy. Ha CBery 
b AHTonjia 3 Me yBejranHBaeTC h oraomeHEe ATO/AflO+P,, b pe 3 yjiBTaTe BHHOca 
H 3 xjioponjiacTOB ATO, o6pa30BaHHoro npn $OTOCHHTe 3 e. Kan h 3 bcctho, bhhoc 
ATO ccymecTBJiHeTCH b ochobhom c homoiabk) «HejiHOKa» ^OAO OTK co cko- 
Poctbh) npBMepHO 220 mkm AT<P/Mr xjiopo^njuia-H, BMecTe c TeM npn OKHCJiHTejiB- 
hom $oc$opnnHpoBaHHH o 6 pa 3 yeTCH jihhib 30 mkM ATOAir xJiopo$HJHia«H (Heldt, 
1976). TaKBM o6pa30M, b AHTonjia 3 Me B03HHKaeT bo3mojkhoctb KOHKypeHijHH 3a 
AflO h P H Me»Ay cHCTeMofi TpaHcnopTa ATO H 3 xJiopomiacTOB h mhtoxohaphhmh, 
Kypa 9 tb MeTa 6 ojiBTH aojhkhh nocTynaTB ajih ynacTHH b OKHCJtBTejiBHOM <$oc<£o- 
pnjinpoBaEBH. B pe 3 yjn>TaTe otoe KOHKypeHipiH mojkct nponcxoAHTB HHrHCnpoBa- 
Hne oKBCJiBTejiBHoro $oc$opnjiHpoBaHHH 3 a cneT oTBjieneHHH AflO h P h b 6 ojiee 
womHyio cncTeMy CHHTeaa ATO, CBH 3 aHHyio c OKHCJieHneM TpaHcnoprapoBaHHoro 
M 3 xjioponjjacTOB ,Q,OAO. 

flpyrBM MexaHB3MOM HOAaBJieHHH OKHCJIHTeJIBHOrO $OC$OpHJIEpOBaHEH Ha 
CBeTy Morjio 6 htb yBejraneHHe KOHijeHTpan;HH ATO b ijHTonjia3Me, KOTopoe no npnH- 
Anny oCpaTHofi CBH3H EHraGEpyeT CBHTe3 ATO b mhtoxohaphhx h bhxoa ero b h;h- 
TonjiasMy. OAHaKO btoh HAee npoTEBopenaT coBpeMeHHBie AanHHe o cBOHCTBax 
nepeHCCHEKOB, paCoTaiomHx b MHToxoHApnajiBHOE MeM6paHe (Heldt, 1976). ATO 
npoAynEpyeTCH Ha BHyTpeHHen cTopoHe MeM6paHH mhtoxohaphe, 3 aTeM oh mo- 
jneT bhhocetbch cneAEajiBHBiM TpaHCJioKaTopoM b o 6 m 6 h Ha A^O h P H . CymecT- 
BeHHo, hto bhhoc ATO MOjneT npoHCxoAHTB nporaB rpaAneHTa KOHu;eHTpaii;HH, 
KorAa KOHAeHTpaAEH ATO cHapyBKH npnMepHO b 10 pa3 npeBHmaeT KOHn;eHTpa- 
HEK) ero BHyTpn. CooTBeTCTByioniHe nepeHoennKH 6 hjih otkpbith y metoxohaphh 
JREBOTEHX KJieTOK, APOBKBKefi E HeKOTOpHX paCTeHEH — KyKypy3H H KapTO<j)eJIH, 
b to BpeMH KaK y Apyrnx pacTeHHH, HanpnMep y apTHmoKa, ohh He o6HapyBKeHH 
(Heldt, 1976). Ecjih TpaHcnopT ATO H3 metoxohaphh ocym;ecTBJiHeTCH He3aBMCHMO 
ot ypoBHH ATO b n;HTonjia3Me, to CKopee Bcero peryjiHAEH OKHCJIHTeJIBHOrO $oc- 
$OpEJIEpOBaHEH HpOECXOAET HO HpHHAHHy KOHKypeHAHH 3a A^O H P H . 

9te AaHHHe ho3bojihiot npeACTaBHTB ce 6 e, KaK co ctopohh $0T0CHHTe3a Ha CBeTy 
MOJKeT ocym,ecTBJiHTBCH peryjinn;HH toe nacTE AHxaHEH, KOTopan noABepnceHa 3A6 he- 
jiaTHOMy KOHTpojno* Hto KacaeTcn CTeneHE EHrE 6 npoBaHEH paCora 9TI( mhtoxoha- 

PBH H COnpHJKeHHOrO C Hen OKECJIETejIBHOrO (J)OC(J)OpHJIHpOBaHBH, TO OHa,HO-BHAHMOMy, 

3aBECBT ot Toro, KaK 6 hctpo yTEj]E3EpyeTCH ATO b KJieTKe e, cJieAOBa- 
TeJIBHO, KaK 6 hCTPO OCBo6oBKAaK)TCH AflO H P H AJIH HOCJieAyiOmEX aKTOB $OC<£opH- 
jinpoBaHEE* Ckopoctb oCopoTa 9 toe aAeHEJiaTHofi CECTeMH onpeAejineTca coctoh- 
HHeM METOXOHAPHH, CKOPOCTBK) MeTa6oJIH3Ma, T 0 e# KOJIHTieCTBOM paCOTH B KJieTKe 

(Ried, 1970; Raven, 1976; Giersch et al # , 1980; CeMHxaTOBa, 3ajieHCKEfi f 1982). 

CepBe3HHM B03pan<eHHeM aAeHHjiaTHofi rnnoTe3e peryjiHipiH MoryT cjiyBKHTB 
coo6paHceHEH 9 KacaioiAHecH $yHKAHOHajiBHOH KOMna ptmchtbahe aAeHHJiaTOfi h 
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HeopraHHHecKoro <$oc<|)opa b KJieTKe, h oco 6 eHHo b n;HTonjia3Me« J\o chx nop He hcho, 
nepnaiOT jih mhtoxohaphh h xjioponjiacTH A/J® n P H H 3 Henoero o 6 m;ero h;hto- 
njia3MaTHHecKoro $OHAa, hjih ohh HMeiOT cboh <$ohah. 

Tenepb, Kor^a mh paccMOTpejm, Kan pafioTaiOT Ha CBeTy Bee ocHOBHtie 9Tama 
TeMHOBOrO AHXaHHH, OCTaHOBHMCfl Ha TOM, KaK 9TH 9TaHH COHpjDKeHH MeJKAY C 060 H. 
Ecjih npeAnojio>KHTB, hto pa 6 oTa 3TIJ mhtoxohaphh MonceT 6 htb HHrH 6 npoBaHa, 
a ijhkji KpeSca <J)yHKn;HOHHpyeT c hoctohhhoh cKopocTbio, to BCTaeT Bonpoc, Ky^a 
pacxoAyiOTCH BoccTaHOBJieHHtie nnpHAHHHyKjieoTHAH, o6pa30BaHHHe b ijHKJie 
Kpe 6 ca? Mojkho HaaBaTb HecKOJibKo ochobhhx «CTaTen pacxoAa» HA/JH Ha CBeTy: 
1) CHHTe3 jihhhaob; 2) BoccTaHOBHTejibfioe aMHHnpoBaHHe; 3) BoccTaHOBjieHne hh- 
TpaTOB, KOTopoe nponcxoAHT b AHTonjia3Me h ycHJiHBaeTCH Ha CBeTy. 

Hto KacaeTCH 6 nocHHTe 3 a jihhhaob, to hmciotch A^HHue, hto Ha CBeTy HOAaBJie- 
HHe II $OTOCHCTeMH, T. e. HHrH 6 npOBaHHe o6pa30BaHHH BOCCTaHOBHTeJIH <$OTO- 
CHHTeTHnecKoro npoHexojKA^HHH, He BJiHHeT Ha TeMn BKJHoneHHH 9 K 3 oreHHoro an;e- 
TaTa-C 14 b jihhhah (Eppley et al«, 1963)# 3 to CKopee Bcero 03HanaeT, hto b 6 hochh- 
T636 jihhhaob Ha CBeTy ynacTByeT HA^H MHTOXOHApnajibHoro nponcxo>KAeHHH. 

B jiHTepaType HaM He yAajiocb Hanra hphmhx AOKa3aTejibCTB ycnjieHHH BOCCTa- 
HOBHTeJIbHOrO aMHHHpOBaHHH Ha CBeTy B AHTOHJia3Me, HO, HO A&HHUM Jia6opaTOpHH 
B. JI. KpeTOBHna, b 9 thx ycjioBnnx CTHMyjinpyeTCH CHHTe3 HA,D[H-3aBHCHMOH rjiy- 
TaMaTABrHAporena3H (IIIaTHJiOB h AP-, 1975). 3aBHCHM0CTb BoccTaHOBjieHHH HHTpa- 
tob ot $yHKn;HOHHpoBaHHH n;HKJia Kpe6ca Ha CBeTy 6njia noKa3aHa b pnAe pa6oT. 
Ecjih CTHMyjmpoBaTb ahkji Kpe6ca bbcaghhcm 9K3oreHHoro MajiaTa, to 9to npnBe- 
AeT k yBejiHHeHHio BoccTaHOBjieHHH HHTpaTOB {Woo, Ganvin, 1980)# MejKAY 3TIJ 
MHTOXOHAPHH H HpODjeCCOM BOCCTaHOBJieHHH HHTpaTOB CynjeCTByeT KOHKypeHAHH 
3 a BoccTaHOBHTejib: ecjin HHrn6HpoBaTb 3TIJ mhtoxohaphh b TeMHOTe, to BoccTa- 
HOBJieHHe HHTpaTOB ycHJiHBaeTCH (Sawhney et al., 1978). IIo mhchhio aBTopoB 9toh 
pa6ora, aHajiorHHHan CHTyaijHH mojkct B03HHKaTb Ha CBeTy, KorAa pa6oTa 3TIJ 
MHTOXOHAPHH HOAaBJieHa. 

CjieAyioiAHH: Bonpoc KacaeTCH CBH 3 H m^kay rjiHK0JiH30M h ahkjiom Kpe 6 ca. 
Ecjih bchomhhtb, hto 6 ojibmHHCTBO npnBeAeHHHX Bume AaHHHx roBopnT o tom, hto 
rjiHKOJiH 3 Ha CBeTy HOAaBJieH, a h;hkji Kpe 6 ca mojkct <J>yHKn;HOHHpoBaTb c toh me 
CKopocTbio, hto H b TeMHOTe, to B03HHKaeT napaAOKcajibHan CHTyaijHH: H 3 A®yx 
B3aHM0CBH3aHHBix npoijeccoB nepBHH, nocTaBJiHioiAHH cy 6 cTpaTH, HBrnfinpoBaH, 
ho 9 to He BH 3 HBaeT HOAaBjieHHH BToporo. B TanoM cjiynae ociaeTCH hchchhm, ot- 
KyAa nocTynaiOT cy 6 cTpaTH, KOTopne noAAap^KHBaiOT Ha CBeTy cKopocTb n;HKJia 
Kpe 6 ca, paBHyio tomhoboh. IIo 9 T 0 M:y noBOAy mojkho BHCKa 3 aTb pha npeAnojio>Ke- 
hhh. B JiHTepaType (Palmer, 1976) o 6 cy?KAaeTCH bo3M05khoctb $yHKn;HOHHpoBaHHH 
AHKJia Kpe 6 ca b pacTHTejibHofi KJieTKe b moah^hahpobbhhom BHAe. IIoa othm hoa- 
pa3yMe$aeTCH, hto ajih ero paSora He o6fl3aTejieH hoatok nnpyBaTa H3 rjiHKOJiH3a: 
hctohhhkom yrjiepoAa Moncei cjiyjKHTb MajiaT KaK BaKyojinpHoro, TaK h xjiopo- 
HJiaCTHOrO npOHCXQHCAeHHH, KOTOptlH npHMO HJIH HOCJie AeKap 6 oKCHJIHpOBaHHH, 
t. e. b BHAe nnpyBaTa, BKjnonaeTCH b ahkji Kpe 6 ca. 

Mh npeAnojiaraeM, hto hctohhhkom nnpyBaTa MomeT 6 htb ®rK, KOTopan 06 - 
pa3yeTCH Ha CBeTy b xjioponjiacTax b n;HKJie KajibBHHa hjih b n;HTonjia3Me b pe- 
3yjibTaTe okhcjiohhh OA®, nocTynaromero H 3 xjioponjiacTOB. TaKHM o6pa30M, 
npHTOK yrjiepoAHHX cy 6 cTpaTOB mojkct hpohcxoahtb hphmo H3 xjioponjiacTOB, h 
T orAa ahkji KajibBHHa Ha CBeTy nocTaBjineT cy 6 cTpaTH b ahkji Kpe 6 ca, 3aMeHnn 
HOAaBJieHHHH B 9THX yCJIOBHHX TJIHKOJIH3# MHCJIb 0 «KOpOTKOM 3aMHKaHHH» M 6 JKAY 
$0T0CHHTe30M H AHXaHHeM C HOMOIAbK) Q)TK B yCJIOBHHX CTpeCCa BHCKa3HBaJI 
H. A. TapneBCKHH (1977). B onncaHHHx AaJiee 9 KcnepnMeHTax mh rarrajiHCb koc- 
BeHHO OAeHHTb, B03M05KH0 JIH TaKOe «3aMHKaHHe» H B HOpMBJIbHHX yCJIOBHHX. 

Mh hcxoahjih H3 npeAnojionceHHH, hto b pe 3 yjibTaTe cthmyjihahh KaKHM-jin 6 o 
$aKTopoM paSoTH HjHKJia Kpe 6 ca npoAyKTH $OTOCHHTe 3 a 6 yAyT 6 ojiee hht 6 hchbho 
BKJH onaTbCH b pycjio n;HKJia. B KanecTBe TaKoro $aKTopa 6 hji Bn 6 paH hoh 3 mmohhh 
b KOHn;eHTpan;HH, He BH3HBaioiAeH pa3o6meHHH $oc$opHJinpoBaHHH h TpaHcnopTa 
ajieKTpoHOB npn $ 0 T 0 CHHTe 3 e. 3 tot hoh HBjineTCH, KaK H3BecTH0, Jierno yTHJiH3H- 
pyeMon $opMofi a30Ta h BH3Hnaex ycnjieHHe o6pa30BaHHH aMHHOKHCJioT h 6 ejiKa. 

Ecjih kjictkh xjiopejuin accHMHJinpo^ajiH G I 4 0 2 Ha CBeTy b npHcyrcTBHH NH^, 
to BKjiiOHeHHe MeneHoro yrjiepoAa b bmhhokhcjioth h 6 ejiKH yBejiHHHBajiocb b 2— 
3 pa3a (cm» Ta 6 jiHn;y) t IIocKOJibKy HHTeHCHBHocTb <$OTOCHHTe 3 a ocTasajiacb Ha 
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BjiHHHHe NH£ Ha pacnpeffejieHne G 14 npn $0T0CHHTe3e y xjiopejuiH 


9KCn03imHfl, 

MHH 

BapnanT 

PaAHOaKTHBHOCTb, 

pacnaAH/MHH-10 8 kactok 

o(5man 

B aMHHOKHCJIOTax 

b CejiKax 

cyMMa 

b rjiyTaMH^. 

HOBOft 

KHCAOTe 

15 

KOHTpoJIB 

44 

3.9 

1.0 

0.75 


NH 4 G1 

49 

7.8 

2.3 

2.1 

30 

KoHTpOJIB 

123 

3.6 

1.0 

2.4 


NH 4 G1 

118 

20.0 

5.9 

6.8 

60 

KOHTpoJIB 

171 

6.0 

2.3 

2.8 


NH 4 C1 

205 

20.0 

4.5 

8.7 


tom me ypoBHe, hto h b kohtpojibhom BapnaHTe, yBejmneHHe MeTKH b bthx BenjecT- 
Bax npoHexoflHJio b peayjiBTaTe nepepacnpeflejieHHH accHMHJinpoBaHHoro yrjiepoaa 
h 3 yrjieBOAHoro KaHana b ajiBTepiiaTnBHMH, npHBOflHm;HH k o6pa30BaHHio MajiaTa 
h nnpyBaTa. Oco6hh HHTepec npeACTaBJiHJia rjiyTaMHHOBan KHCJiOTa, npeflmecTBeH- 
HHK KOTOpOH — OC-KeTOrJiyTapOBaH KHCJiOTa — MOJKeT CHHTe3HpOBatBCH HCKJIK)- 

raTejiBHo b n;HKjie Kpe6ca (Givan, Harwood, 1976; Larsson, 1979). B npHcyTCTBHH 
aMMOHHH MeTKa b rjiyTaMaTe yBejinmuiacB b 2 pa3a h 6ojiee. Tot <J>aKT, hto nocTyir- 
jieHne yrjiepofla b rjiyTaMaT ycnjinjiocB He 3a cneT BHjjoreHHoro HeMeneHoro yrjie- 
po#a, a 3a cneT accHMHJinpoBaHHoro MeneHoro, CBHjieTejiBCTByeT 06 yBejinneHnn 
«BKJiaAa» <$0T0CHHTe3a b o6pa30BaHne HHTepMejinaTOB ijHKjia Kpe6ca. AHajiormraHe 
^aHHHe 6hjih nojiyneHH Ha nmeHHije (Bidwell et al., 1955), xjiopejuie (Kanazawa 
et al., 1970, 1972) h Ha cycneH3HH accHMHjrapyiomHX KjieTOK mnHHaTa (Woo, 
Canvin, 1980). 

TaKHM o6pa30M, Ha CBeTy npn nojjaBjieHHOM rjiHKOJiH3e <$OTOCHHTe3 MOJKeT 
SpaTB Ha ce6n ero (ftyHKEpra h nocTaBjiHTB yrjiepofl AJin pa6oTH iprKJia Kpe6ca. 

J\o chx nop mbi jjejiajm amjeHT Ha tom, KaK <$OTOCHHTe3 BjrnneT Ha fluxaHne. 
OftHaKO CBH3B 3THX HpOIjeCCOB JJByXCTOpOHHHH, H JJBIXaHHe TaKJKe OKa3HBaeT BJIItH- 

Hne Ha npon;ecc $OTOCHHTe3a. flaHHHX, KacaiomHXCH 3Toro Bonpoca, k cojKajieHHio, 
3HaHHTeJIBHO MeHBHie. B HaCTHOCTH, flJIH C 4 -paCTeHHH HOKa3aHO, HTO npOAyKTH 
IJHKJia TpHKap6oHOBHX KHCJIOT HpHMO HepeHOCHTCH B peaKU,HH $OTOCHHTeTHHeCKHX 
npeBpani;eHHH yrjiepojia* npn HCCJieaoBaHHH MeTa6ojiH3Ma opraHHHecKnx khcjiot 
6hjio 3aMeHeH0, hto Meraa H3 bthx coeflHHeHHH nocTynaeT b ijhkji KajiBBHHa He 
3a cneT peaccHMHJiHDjHH BHflejieHHOH H3 Kap6oKCHjia MeneHOH yrjieKHCJiorH, a ny- 
TeM npHMoro nepeHoca (Chapman, Osmond, 1974). flpyrnM npHMepoM 3aBncnMOCTH 
HAym;HX b xjioponjiacTax npon;eccoB ot abexbhhh hbjihctch yme ynoMHHaBnraHCH 
<$aKT, hto HeKOTopne coeflHHeHHH, TaKne KaK cyrapraaT, a-KeTorjiyTapaT, o6pa3y- 
iotch tojibko b n;HKJie Kpe6ca h nocTynaiOT b xjioponjiacTH ffjm nocjieflyiomHX 6ho- 

CHHTe30B. 

3th $aKTH em;e 6ojiee ycjionraHiOT onHcaHHBin xapaKTep B3anMooTHomeHnn <$o- 
TOCHHTe3a H flHXaHHH. 

Cym;ecTByeT h apyrofi acneKT bthx B3aHMooTHomeHHH — B3aHMOfleficTBHe 
XJIOpOHJiaCTOB H MHTOXOHJJPHH B TeMHOTe: HBJIHeTCH JIH XJIOpOHJiaCT HOJIHOCTBK) aB- 
TOHOMHHM HJIH OH HyHKflaeTCH B TeMHOTe B HpHTOKe 3HeprHH flJIH HOjmepjKaHHH CBOeH 

CTpyKTypn h pa3JiHHHHX pa6oT? B TeMHOTe b xjioponjiacTax $yHKn;HOHHpyeT On®E(, 
CHa6>KaK)m;HH xjioponjiacT HA,I(®H, kotophh mojkot ncnojiB30BaTBCH ejih 6ho- 
CHHTe3a jiHHHflOB xjioponjiacTHHx MeMfipaH (Bassham, 1971). 

IIoTpe6HocTB xjioponjiacTOB b AT® b TeMHOTe on;eHHJi U. Heber (1975)* Oh hc- 
xoflHJi H3 Toro, hto 3HepreTHHecKHe H0Tpe6H0CTH nponopirHOHajiBHH coAepjKaHHio 
6ejiKa y KOTopoe cocTaBJineT b xjioponjiacTax 60% ot o6m,ero 6ejiKa KJieTKH. Okhc- 
jiHTejiBHoe $oc(|)opHJiHpoBaHHe b TeMHOTe npoffyn;HpyeT okojio 30 mkM AT®/mt 
xjiopo^Hjuia -h, cjieAOBaTejiBHo, xjioponjiacTaM a;jih HopMajiBHoro $yHKn;HOHHpoBa- 
hhh b TeMHOTe Hy>KHo okojio 20 mkM AT®. 

Oahhm h 3 hctohhhkob AT® b TeMHOTe HBjmeTCH, KaK y>Ke yKa3HBajioci> BHme, 
rjiHKOJiHTHHecKHH nyTB pacna^a KpaxMajia b xjioponjiacTax® Ilo npn6jiH3HTejiBHHM 
pacneTaM ckopoctb reHepnpoBaHHH AT® npn 3 tom cocTaBJineT okojio 5 mkM 
AT®/mt xjiopo(|)HJiJia -h* 3to 3acTaBJineT nojiaraTB, hto pa3Hnn;a uemny npnxoAOM 
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h pacxoAOM — 15 mkM noKptiBaeTCH 3a cueT ATO OKHCJiHTejibHoro <J>oc<$opHJiHpo- 
BaHHH, nocTynaiomero b xjioponjiacTH uepe3 cneijHajibHHH nepeHocuHK hjih nyTeM 
o6pam;eHHH uejmoKa OAO -> OTK, c yuacraeM KOToporo ocymecTBJiHeTCH He- 
npHMon TpaHcnopT ATO H3 xjioponjiacTa (Heldt, Rapley, 1970; Heber,. 1974; 
Krause, Heber, 1976)* 

CjieAOBaTejibHO, b TeMHOTe mhtoxohaphh BHCTynaiOT b pojra nocTaBiAHKa 3Hep- 
thh ajih xjiopomiacTOB* 3Ta mhcjib AOKa3HBaeTCH phaom 3KcnepHMeHTajibHBix AaH- 
HLIX, rOBOpHEAHX 0 TOM, UTO npH BBIKJIIOUeHHH reHepaiJHH ATO B MHTOXOHAPHHX Ha- 
pymaiOTCH 3HeproeMKne npon;eccH b xjioponjiacTax b TeMHOTe: 6 hochht 63 KpaxMajia 
H3 3K3oreHHOH rjii0K03H (MacLachlan, Porter, 1959; HyjiaHOBCKan, 1974), BKjnone- 
Hne 3K3oreHHoro THMHAHHa b /JHK xjioponJiacTOB (Heber, 1975)* 

0 POJIH AHXaHHH KaK HCTOHHHKa ATO AJm $OTOCHHTe3a MOryT CBHAeTeJIbCTBO- 
BaTb A&HHbie OUHTOB, B KOTOpbIX 3K30reHHbIH ATO BH3HBaJI npH HH3KOH HHTeHCHB- 
HOCTH CBeTa CTHMyjIHAHH) (J)OTOCHHTe3a (3aJieHCKHH H AP*, 1980)* 3K30reHHLIIi ATO 
mo>kho paccMaTpaBaTb no oTHomeHHH) k xjioponjiacTaM Kan aHajior ATO, reHepn- 
pyeMoro mhtoxohaphhmh. 

B 3aKjnoHeHHe npeACTaBHM oSiAyio KapmHy B3anMOAencTBHH <$OTOCHHTe3a h 
A bixaHnn. 

Kan TOJibKo BKJiiouaeTCH CBeT h HauHHaeTCH $0T0CHHTe3, b xjioponjiacTax npe- 
KpamaiOTCH pacnaA KpaxMajia h rjraKOJiHTHuecKHH nyxb yTHjiH3an;flH ero rjiK)K03Hbix 
OCTaTKOB. BKJIIOUaeTCH npon;eCC (J)OTO(|>OC(|>OpHJIHpOBaHHH. OKHCJIHTejIbHBIH neH- 
T030$oc$aTHHH ahkji HHrH6npyeTCH, h HauHHaeT pa6oTaTb ijhkji KajibBHHa* Mom¬ 
mas: hotok yrjiepoAHBix coeAHHeHnn, 3HepreTnuecKHx 3KBHBajieHT0B ATO n boc- 
CTaHOBHTejin ycTpeMJineTCH b n;HTonjia3My* B n;HTonjia3Me yBejmuHBaeTCH 3Hepre- 
THUeCKHH 3apHA, H 3TO MOJKeT npHBeCTH K HHmSnpOBaHHK) A®yx 3TanOB TeMHOBOrO 
AHXaHHH — rJIHKOJIH3a H OKHCJIHTeJIbHOrO (|)OC(J)OpHJIHpOBaHHH. MeTaSojiHTH, 06- 
pa30B3HH£ie b npon;ecce $0T0CHHTe3a, bjihbbiotch b pycjio rjiHKOJiH3a Ha kohouhlix 
3Tanax, 3a MecTaMH HHrHSnpoBaHHH hjih npnMO b ijhkji Kpe6ca. BjiaroAapn 3T0My 
h;hkji Kpe6ca MonceT ^yHKAHOHnpoBaTb, xoth rjiHKOJiH3 noAaBjieH* 

npoAyAapyeMHH b ijHKJie Kpe6ca HA^H He hojihoctbio okhcjihotch b 3TD[ 
mhtoxohaphh, pa6oTa KOTopon noAaBjieHa Ha CBeTy, a pacxoAyeTCH Ha 6H0CHHTe3H, ; 
CBH3aHHtie C npOIjeCCOM BOCCTaHOBJieHHH* 

Hy>KHO noA^epKHyTb, hto 3Ta cxeMa B3aHMOA©HCTBHH BOccTaHOBHTejibHHx h 
OKHCJiHTejibHtix 3TanoB MeTa6ojiH3Ma yrjiepoAa cnpaBeAJiHBa, Beponrao, rub 3e- 
JI6H0H KJieTKH B yCJIOBHHX, OHTHMaJIbHHX RJIB $OTOCHHTe3a. CeHHaC eH^0 H0JIb3H TO- 
BOpHTb 0 KOJIHHeCTBeHHBIX COOTHOHieHHHX Me>KAy 3THMH HpOUjeCCaMH, HOCKOJIbKy 
y pa3HBIX o6b0KTOB H B pa3JIHHHHX yCJIOBHHX 3TH COOTHOIH3H0H MOryT H3M0HHTbCH. 

TaKHM o6pa30M, Bee npHBeABHHtie bh me (fraKrn noATBepjKAaiOT npeACTaBjie- 
hhh, pa3BHBaeMM0 phaom aBTopoB (Raven, 1972; 3ajieHCKHH, 1977; CeMuxaTOBa 

1980), O TOM, HTO B paCTHTeJIbHOH KJI0TKe (J)0T0CHHTe3 H A^XaHHe MOryT 3aM0HHTb H 
Aohojihht b Apyr Apyra b CHa6>KeHHH KJieTKH 3HeprneH h MeTa6oJiHTaMH. 

B c^opMyjinpoBaHHHx bhiho npoACTaBJieHHHx mo>kho yBHAeTb pa3BHTH0 ha 8 h 
G. n. KoCTHHeBa 0 eAHHCTB0 $H3H0JI0rHHeCKHX npOHieCCOB B paCTeHHH. J^eHCTBHTOJIbHO, 
HCCJieAOBaHHH npou;ecca A^ixaHHH paCTeHHH npasejia Kocra^OBa k co3AaHHH> Teo- 

PHH O reH0THH0CKOH CBH3H AHXaHHH H 6pO>KeHHH. Oh HOCTpOHJI H3HH^HyiO 6HOXH- 
MHuecKyio cxoMy, KOTopan, no o6pa3HOMy BHpauceHHio anaAeMHKa T. A. HaACOHa,, 
«OAHHM XHMHHeCKHM y3JIOM CBH3BIBaeT Bee Tpn OCHOBHHX THna 6pO>KeHHH H AMXa- 

hhh» (HaACOH h AP*, 1932). 

H3JI05KeHHiie BHme npeACTaBJieHHH 0 CBH3H $OTOCHHTe3a H AUXaHHH n03B0JIHH)T 
AyMaTb, HTO B 3TOT «y3eJI» M05KH0 BKJIIOHHTb H npOAyKTH $OTOCHHT03a, KOTOPH0 BJiH¬ 
BaiOTCH b o6m©0 MeTaSoJinnecKoe pycjio, nocTaBJinn Ha CBeTy cyScTpaTH h OTK rjir 
nocJieAyion^HX A^ixaTeJibHux npeBpam;eHHH. 
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S U MM ARY 

The effect of photosynthesis on the oxidative pentosophosphate cycle, glycolysis, the Krebs 
cycle and electron transport chain of mitochondria, is discussed. The conclusion is made that 
the oxidative pentosophosphate cycle, glycolysis arid oxidative phosphorylation are inhibited 
under conditions that are optimal for photosynthesis. The rate of the Krebs cycle depends 
on the products of photosynthesis which are involved in final reactions of glycolysis or directly 
in the Krebs cycle. As a result, the rate of the Krebs cycle in the light may be the same as 
in the darkness. The functioning of the Krebs cycle in the light is necessary to form some organic 
acids for chloroplast biosynthesis. 
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EMBRYOLOGY OP THE NYMPHAEALES AND NELUMBO.NALES. 

II. THE DEVELOPMENT OP THE FEMALE EMBRYONIC STRUCTURES 

B cbhsh c OTcyTCTBneM b aMfipnoaornaecKOH aarepaType paarpaHEraeHHH hohathh «c$op- 
MnpoBaHHHH 3apoflBnneBMH MemoK» n «3pejiHH 3apo,n;umeBHH jnemqK» npe^jiaraioTCH nx onpeae- 
JI6HHH. 

Ha ocHOBaHHH cpaBHHTenbHO-aM6pHOjiorH^ecKoro nccjie^OBaHHH c yueTOM HMeiomefica an- 
TepaTypu BtiHBJieHH o6mne saKOHOMepHOCTH h cneipi<j)HuecKHe aepTH, xapaKTepHayromne ceMH- 
nouKy HHM$efiHHX h jiotocobbix . YKa3aHH caeayromne aepTH cxoflCTBa: npenMymecTBeHHO bhch- 
aaa aHaTpoimaa KpaccnHyaenaaTHaa ceManoaKa c ffByMa HHTeryMeHTaMH, npeHMymecTBemo 
oflHOKjieToaHHH apxecnopnn, jinHenHaa TeTpa^a Meracnop, Polygonum-Tan 3apo^timeBOro 
Menraa, Haanane HypeaJiapHoro noanaaKa a ranocTasw. HepTw paaaaaaa KacaioTca aacaa caoes 
napaeTaabHoa TKara b ceManoaKe, aacaa caoes KaeTOK a cTpoeHaa BHTeryMeHTOB (Haaaaae onep- 
KyayMa), BpeMeHa fla$$epeHi^aai^aa apxecnopaaabHoa KaeTKa a tomhob ^aabHeamero ee pa3Ba- 
Taa, Haaaaaa MHoronaeToaHoro apxecnopaa, CTeneHa pa3BaTaa Hyaeaayca ceManoaKa a Haaaaaa 
nepacnepMa, CTpoeHaa npoBO^an^ea cacTeMH ceManoaKa, CTpoeHaa aHTnnofl b 3peaoM 3apo^bnne- 
bom Mennce, conpaJKeHHOCTH paasaTaa OTfleabHtix CTpyKTyp ceManoaKa. Bracem* HeKOTopue 
KoppeKTaBM b xapaKTepacTBKy ceManoaKa HBM^enHHX a jiotocobbix: Haaaaae ranocTa3Bi a Hy- 
neaaHpHoro KoanaaKa (Bee aayaeHHHe bb^m) , MHoroa^epHtix aHTnnoa, oSTypaTopa (aoTOc), 
naai^eHTOxaaaaH a OTcyTCTBae A 0 $$epeHn;aaniaa b npoao^ameM nyaae ceManoaKa (poroaacTHaK), 
Haaaaae MHoroKaeToaHoro apxecnopaa (Ka6oM6a, poroaacTHaK), CBoeo6pa3Hoe paasaTae 3apo- 
fltimeBoro Menraa Cabomba caroliniana no Tany Polygonum, noffrany Gabomba. IIpe^cTaBaeHHHe 
npa3HaKH b coBOKynHOCTn c apyrnMn MoryT 6htb ncnoabaOBaHH b i^eaax cacTeMaTaKa. 

IIpo6aeMa npOHCXO)KfleHHH HOKpBITOCeMHHHBIX, H OCOfieHHO B03HHKH0BeHHH 
oflHOfloabHHX, 3acTaBaaeT 6oTaHHKOB yjjeaaTB 6oaBmoe BHHMaHne H3yaeHHio TaKHX 
AByfloatHHx, KaK MaraoaHeBBie, HHM<£eHHBie, aoTOCOBBie h aiOTHKOBBie. HBfMtJen- 
HHe 3aHHMai0T npoMerayTOUHoe noaoraeHne Merajjy flByjjoaBHBiMH h oflHOfloaBHBiMH. 
KaK noaaraeT A. JI. TaxTaflaora (1980), BecbMa Beponrao o6njee nponGxojKffeHHe 

OflHOflOaBHBIX H HHM^eHHBIX OT KaKHX-TO 6oaee npHMHTHBHHX Ha3eMHHX TpaBHHH- 

cthx ffByAoabHHx. IlpeflCTaBHTeaH nopa^KOB Nymphaeales h Nelumbonales xapaK- 
Te pn3yiOTca reTepofiaTMaen 9M6pHoaornaecKHX npn3HaKOB (npnMHTHBHBie h npo- 
^BHHyTHe, npH3HaKH ffByfloaBHHx h OAHOAoaBHHx). T. B. BaTHrHHa (1981a) bh- 

CKa3aaa npejjnoaojKeHHe, uto HHM^enHBie h aoTocoBBie B03HHKan h pa3BHBaancB 
OAHOBpeMeHHO C flByflOaBHBIMH H OflHOJJOaBHBIMH. 

o HacToamero speMeHn ocTaeTca flHCKyccHOHHBiM Bonpoc oTHOCHTeaBHO cncTe- 

MaTHKH H $HaoreHHH OTfleaBHBIX TaKCOHOB HHM^enHBEX. OflHOH H3 npnaHH 9TOrO 
MOjKeT 6htb hx caa6aa 9M6pHoaornaecKaa H3yaeHHOCTB. HccaejjOBaHO amnB He- 
6oaBmoe ancao bhjjob HHM^eaHHx, npn 9tom j^aHHBie no hx 9M6pnoaorHH $parMeH- 
TapHH H aaCTO npOTHBOpeaHBH. 

B o63opHon CTaTBe no 9M6pnoaornH npeACTaBHTeaen nopa^KOB Nymphaeales 
h Nelumbonales (BararnHa h Ap., 1980) mbi npnBean j^aHHBie, HaarocTpnpyionpie 
CTeneHB 9M6pnoaorHaecKOH H3yaeHHOCTH 9 thx pacTeHHH. Bnao BHacHOHO, uto re- 
He3HC nuaBHHKa h ceManoaKH y 6oaBmHHCTBa bh^ob hhm^ohhhx h aoTocoBBix HQ 
npocaejneH. B cbh 3 h c 9 thm mbi npoBean fleTaaBHoe nccaeflOBaHHO pa3BHTna Myac- 
ckhx h jneHCKHX reHepaTHBHBix CTpyKTyp, npon;ecca onaoAOTBopeHna, 9M6pno- 
h 9HffocnepMoreHe3a. IIoffpoGHoe H3yaeHne reHe3Hca nnaBHHKa HHM^enHBix no3BO- 
anao BtiaBHTB KaK cxo^ctbo, TaK h pa3anane b ero pa3BHTHH y pa3HBix npe^cTaBH- 
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Tejiefi (BaTHrnHa, IIIaMpoB, 19816; IIIaMpoB, 1981). Cxoactbo npoHBJineTCH b o a- 
HOTHIIHOM $OpMHpOBaHHH CTeHKH nHJIbHHKa HO THHy Ufllb3llif8rae (THUy OAHDAOJIb- 
HHx). Pa3JIHHHe KaCaeTCH CTpoeHHH C$OpMHpOBaHHOH CTeHKH IIMJIbHHKa, CTpoeHHH 
TaneTyMa, Tnna MHKpocnoporeHe3a, CTpoeHHH 3pejioro nHJibijeBoro 3epHa, CTpoe¬ 
HHH BHflOTeiJHH B 3peJIOM HHJIbHHKe, THIia BCKpHBBHHH HHJIbHHKOB. HaCTb 3THX 
pa3JIHHHH, BepOHTHO, oSyCJIOBJieHa pa3HHMH 9KOJIOrHHeCKHMH 0C069HH0CTHMH HHM> 
$enHHX h cneijH(|)HKOH MexaHH3Ma ontuieHHH. Hayuemie 3M6pnoreHe3a jioToca 
H03B0JIHJI0 pemHTb AHCKyCCHOHHBIH BOIipOC 0 CTpoeHHH ero 3apO,a;Hnia (BaTHTHHa 

h AP*r 1980; BaTHrnHa, 1981 b). 3apofltmi Nelumbo HBjineTCH ^By^ojibHUM, hto 
noffTBepncffaeT Tonny 3peHHH D. Johansen (1950), S. Gupta, R. Ahuja (1967) h 
A pyrnx HCCJie^oBaTejieH h He corjiacyeTcn c MHeHneM H. Lyon (1901a, b), H. Y ork 
(1904), R. Wheeler, K. Lye (1975), KOTopne npH3HaiOT ero 3a o^ho^ojibhuS, ho- 
jiaran, hto abg ceMHAOJin b 3pejioM 3apoABinie — jionacTH oahoh eAHHCTseHHon 
CeMHflOJIH. 

HacTonmee nccjieAOBaHne npeACTaBJineT co6on npoAOJinceHne cepnn pa6oT, 
HOCBHH^eHHHX 3M6pH0JI0rHH HHM$0HHHX H JIOTOCOBHX (BaTHTHHa, 1981a, 6, B, T\ 
BaTHrnHa, BacnjibeBa, 1981; BaTHrnHa n AP-> 1980; BaTHrnHa, IIIaMpoB, 1981a, 6; 
IIIaMpoB, 1980, 1981). B hom 6yAyr ocBenjeHH pa3JinnHHe acneKTH pa3BHTHH nceH- 
ckhx reHepaTHBHHX CTpyKTyp y npeACTaBHTejien po^oB Cabomba r Ceratophyllum, 
Nelumbo. 

B CBH3H C OTCyTCTBH6M B 3M6pHOJIOrHHeCKOH JIHTepaType pa3rpaHHHeHHH UOHH- 
THH «C$OpMHpOBaHHHH 3apOAHHieBHH M6niOK» H «3pejIHH 3apOAHIH0BHH M0IHOK»,; 
npe>KAe ueM nepefira k onncaHHio 3KcnepnMeHTajibHHx AaHHHx, mh npeAJiaraeM 
cneAyioiAHe onpeAeneHnn, KOTopHe 6yA©M ncnoJib30BaTb b AaJibHenni0ivf. 

C^OpMHpOBaHHHH 3apOAHHieBHH MemOK — TaKOH, B KOTOPOM 3aBepniaJiocb 
KJieTKoo6pa30BaHHe h haot cneAnajin3an;HH ero ajieMeHTOB. Oh xapaKTepH3yeTCH 
onpeAejieHHHM uhcjiom h pacnojionceHneM KJieTOK, cne ah^hhhhx hjih KantAoro 
Tuna 3apoAHnieBoro Memna. 

3pejiHH 3apoAHnieBHH MemoK — TaKon, b kotopom 3aBepniHJiacb AH$i>sp9HAHa- 
Ahh ero 3JieMeHTOB; MemoK c<J>opMnpoBaH Mop$ojiornnecKH h $H3HOJiorHH0CKH y 
HHAeKJieTKa h AenrpajibHaH KJieTKa totobh k onjioAOTBopeHHio. 

MaTepnaji h MeTORHKa HccjieAOBaHHH 

Ochobhhmh o6beKTaMH HccjieAOBaHHH HBHJiHCb Cdbomba cdrolinidud (cen. Cd - 
bombdcede) r Ceratophyllum demersum, C. submersum (ceM. Ceratophyllaceae) r Ne¬ 
lumbo nuciferd (ceM. Nelumbonacede). G6op MaTepnajia hpoh3boahjih b JleHHHrpaA- 
CKOH H XapbKOBCKOH ogjiaCTHX, XonepCKOM H AcTpaxaHCKOM rOCyAapCTBBHHHX 
3anoBe ahhkbx, b opaHncepenx BoTaHnnecKoro HHCTHTyTa hm. B. JI. KosiapoBa 
AH GGGP b TeneHne 1976—1980 rr. V Ceratophyllum H3ynajiH nceHCKne ABeran 
Ha pa3HHx CTaAHHx pa3BHTHH, y Apyrnx bhaob — 6yTOHH pa3JiHHHon b0jihhhhh* 
3BBH3H BO BpeMH ABeTOHHH H OHHJieHHH. B KaHeCTBe $HKCaTOpa HCnOJIb30BaJIH 
CMecb FAA (70° bthjiobhh cnnpT, jieAHHan yKcycHan KHCJioTa, <|>opMaJiHH b otho- 
meHHH 100 : 7 : 7). MaTepnan o6pa6aTHBajin no o6menpnHHTon MeTOAHKe (HaBa- 
niHH, 1936). Pa3BHTHe 3aBH3H h ceMHHOHKH H3yuajiH Ha npoAOJibHHx cpe3ax TOJI- 
hi;hhoh 10 — 12 mkm. IIpenapaTH oKpamHBajin reHAnaH-BnojieTOM no HbioTOHy h 
ca^paHHHOM no Kapracy. ,IJjih noAKpacKH oSojioneK h n;HTonjia3MH ncnojib30BajiH 
OpaHHC «JK» B TB03AHHHOM MaCJie, aJIAHaHOBHH CHHHH H CBeTJIHH 3ejieHHH. 


Pe3yjibTaTH HccjieAOBaHHH 

Cdbombd cdrolinidud 

AnoKapnHHH rnHen;eH coctoht H3 Tpex, pence A®yx hhoaojihcthkob, b KancAOM 
H3 KOTopnx pa3BHBaiOTCH oShhho 3 ceMHnoHKH. 3 aBH 3 b c AopcajibHOH njiai^eHTa- 
n;Hen (TaxTaAncnH, 1964 ). CeMnnonKH B03HHKai0T Ha njiaAeHTe b BHAe npHMOCTon- 
hhx MepncTeMaTHnecKHx 6yropKOB (pnc. 1, 1). B npor^ecce pa3BHTHH ceMnnouKH 
HannHaiOT H 3 rn 6 aTbCH (pnc. 1 , 2 ), hto coBnaA^eT c HanajioM 3ajionceHHH HHTeryMeH- 
tob (cTaAHH AeJieHHH apxecnopHajibHOH KJieTKn). K Hanajiy Meno3a uohth hojihoctbio 
aaBepmaeTCH noBopoT ceMHnonKH b aHaTponHoe nojionceHne (pnc. l r 3 % 4). 
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CeMnno^Ka Ka6oM6H KpaccHHyAejiJiHTHan, HMeeT A»a HHTeryMeHTa. B Hanajie 
^H^epCHDjHaDiHH OHH JJByCJIOHHBie. B C(J)OpMHpOBaHHOH CeMHHOHKe Hapy>KHMH 
HHTeryMeHT b ocHOBaHHH ABycJioiiHbiH, b anmcajibHon me nacTH TpexcjionHHH. 
Kjibtkh ero ana^epiviH HMeioT 6ojibmHe pa3Mepu, chjibho BaKyojiH3HpoBaHH. Mh- 
Kponnjie ©6pa30BaH0 TOJibKO BHyTpeHHHM HHTeryMeHTpM. BepxHHH nacTb BHyrpeH- 
Hero HHTeryMeHTa, npeACTaBJieHHan 4 cjiohmh y^jiHHeHHbix KjieTOK, o6pa3yeT 
onepKyjiyM. HMeeTCH Hyn;ejiJiHpHHH KOJinanoK, <J>opMHpoBaHHe KOToporo Hann- 
HaeTCH Ha CTa^nn TpnaAH Meracnop. B c^opMHpoBaHHOH ceMnnorae HyAejumpHHH 
KOJinanoK coctoht H3 2-^-3 cjioeB cnjibHO BaKyoJiH3HpoBaHHHx KJieTOK c yTOjinjeH- 
flHMH ofioJIOHKaMH (pHC. 1, 4 —7). 

IIpoBOAHni;aH cncTeMa ceMHnonKH C. caroliniana npeACTaBjieHa oahhm nynKOM, 
KOTopHH npoxoAHT nepe3 $yHHKyjiyc h 3aKaHHHBaeTCH b xajia3ajn>HOH nacTH. 
Ha nepBHx 9Tanax pa3BHTHH ceMnnonKH hpoboahiahh nynoK o6pa30BaH npoKaM- 
6najibHHM THJKeM y a JiHHeHHux KjieTOK, b AaJibHennieM b HeM AH$$epeHAHpyioTCH 
cnnpajibHHe cocyAH (pnc. 1, 7, 14). 

B cy6anHAepMaJibHOM cjioe Hyn;ejiJiyca nponcxoAHT AH$$epeHAHaAHH oahoh 
hjih HecKOJibKHx (2—3) apxecnopnajibHHx KjieTOK. TeHe3HC HecKOjibKHx apxecno- 
pnajibHBix KjieTOK 6hji npocJienceH ao ctbahh ahbah Meracnop. ApxecnopnajibHan 
KJieTKa a^jihtch nepnK jiHHa jibho , o6pa3yn cnoporeHHyio h KpoioiAyio KJieTKH 
(pnc. 1, 2). B nocJieAHen 3aTeM ha^t aHTHKJiHHajibHoe (pnc. 1, 3), pence nepnKjra- 
HajibHoe ABJieHne. B pe3yjibTaTe B03HHKai0T neTupe KpynHue KpoioiAHe KJieTKH. 
CnoporeHHaH KJieTKa, HMeroiAan CHanajia OKpyrjiyio (ftopMy, nocTeneHHO yAJiHHH- 
6tch, npn 3tom 3HaHHTejibH0 yBejiHHHBaeTCH b pa3Mepax, CTaHOBHCb MeracnopoAHTOM 
{pnc. 1, 4). G yBejiHHeHaeM pa3MepoB MaTepHHCKOH KJieTKH Meracnop 3aMerao 
H03pacTai0T pa3Mepbi ceMnnonKH. Poct Hyn;ejijiyca ocyiAecTBjiHeTCH rjiaBHHM o6pa- 
bom sa cneT AGJieHHH kjictok b ero 6a3ajibHOH Hacra. 

yAJiHHeHHofi $opMH MeracnopoAHT pacnojiaraeTCH b A e HTpajibHofi nacTH Hy- 
Aejuiyca. B ero ofioJioHKe, npnMHKaioiAeH k KpoioiAeH KJieTKe, o6HapyncHBaeTCH 
Kajui03a (pnc. 1, 4). BepeTeHo nepBoro AeJieHHH o6bihho hbxoahtch b annKaJibHOH 
nacTH MaTepHHCKOH kjiotkh Meracnop, b pe3yjibTaTe nero KJieTKH ah&Rh oKaBHBa- 
iotch HepaBHMMH (pnc. 1,5). Hhhchhh KJieTKa 66jibnrax pa3MepoB, c 6ojiee KpynHBiM 
hapom. ^ajiee agmtch tojibko hhhchhh KJieTKa (pnc. 1, 6 ), hto hphboaht k o6pa30- 
naHHK) TpnaAH Meracnop (pnc. 1, 7, 5). B o6ojionKax Meracnop BHHBJineTcn Kan- 
jio3a. OHa paBHOMepHO co Bcex ctopoh OKpyncaeT hhhchiok) Meracnopy. B BepxHnx 
Meracnopax KaJiJio3a HMeeTcn tojibko Ha TaHreHTajibHux CTeHKax. TaKHM o6pa30M, 
b npoAecce MeracnoporeHe3a C. caroliniana He HaSjnoAaeTcn o6pa30BaHHH TeTpaAU 
Meracnop BCJieACTBne OTcyTCTBHH AeJieHHH BepxHen KJieTKH AnaAU- 

3apoABimeBHH MemoK pa3BHBaeTCH H3 xajia3ajibHon Meracnopu, KOTopan xa- 
paKTepH3yeTCH rycTOH AHTonjia3Mon h yAJiHHeHHOH $opMon (pnc. 1, 5). JjBe Apy- 
rne Meracnopu nocTenerao AereHepnpyioT. B pe3yjibTaTe nepBoro abjighkh HApa 
xajia3ajibHoS Meracnopu o6pa3yeTcn AsynAepHun 3apoAHmeBHH MemoK, HApa ko- 
Toporo pacxoAHTCH k nojnocaM (pnc. 1, 9). Xajia3ajibHoe hapo o6hhho hmb9t A®a 
KpynHBix HApuniKa. 3aTeM MHKponHJinpHoe HApo a®™tch, npn 3 tom BepeTeHo a®- 
JieHHH 3aHHMaeT, KaK npaBHjio, npHCTeraoe nojionceHHe (pnc. 1, 10). 05pa3yioiAH- 
ecn HApa xoth HecKOJibKo h pacxoAHTCH APyr ot APyra, oAHano ocTaiOTcn JiencaTb 
b MHKponHjinpHOH nacTH 3apoAB[ineBoro MeniKa (pnc. 1, 11). B to nee BpeMH b xa- 
Jia3aJibHOM koha© 3apoAHineBoro MeniKa hapo He o6HapyncnBaeTcn. Beponrao, 3 to 
CBHABT ejibCTByeT o ero A^reHepaAnn, noATBepncA^HHeM nero HBjineTcn HajiHnne 
TeMHOoKpaniHBaioiAHxcH crycTKOB b xajia3ajibHOH o6jiacTH. J^aJiee b 3apoAumeBOM 
MeniKe B03HHKaeT dojibman BaKyojib. B pe3yjibTaTe TpeTbero A^JiasHH o6pa3yioTcn 
neTBipe HApa, KOTopue TaKnce pacnojiaraiOTCH b MHKponHJinpHon nacra 3apoAH- 
meBoro MeniKa (pnc. 1, 12). B npoAecce AaJibHenniero pa3BHTHH nponcxoAHT ah$- 
4>epeHAHaAHH 3JieMeHT0B 3apoAHineBoro MemKa: $opMHpyeTcn hha^boh annapaT,, 
coctohiahh H3 HHABKJieTKH h A®yx CHHeprHA, H A^HTpajibHan KJieTKa C OAHHM no- 
jihphhm hapom (pnc. 1, 13). Oco6eHHOCTbio 3Toro npoAecca y C. caroliniana hb- 
JineTcn OTcyTCTBne b TeneHne AJiHTejibHoro BpeMeHH hchoh Mop^ojiorHnecKon ah$- 
<^epeHAHaAHH HHAeBoro annapaTa Ha CHHeprnAH h HHAeKJieTKy. 

B 3pejioM 3apoAHmeBOM Memne HHAeKJieTKa, cjierna OKpyrjian b annKaJibHOH 
Hacra, xapaKTepn3yeTCH 6ojibniHMH pa3MepaMH h KpynHUM hapom. CnHeprHAH 
OBajibHoS $opMH, HHTnaTBiH annapaT He bhhb jineTcn. 
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Phc. 1. Pa3BHTHe ceMHHOHKH y Cabo mb a caroliniana. 

1 — 3aqaTOK ccmhhohkh Ha nnaijeHTej 2, 3 — pa3BHrae cnoporemioft h Kpoiomeft kjictok, 3ajioweraie HHTery- 
MeHTa; 4—6 — MeracnoporeHe3, Hanajio (jjopMupoBaHHH HyijeJiJiHpHoro KOJinanKa; 7 — cxeMa cTpoeHHH ceMH- 
hohkh Ha cTajjHH Tpnanbi Meracnop; 8 — 13 — pa3BHTHe 3aponBimeBoro MemKa; 14 — cxeMa CTpoeHHH ccmhhohkh 
Ha cTa«HH 3peJioro aaponumeBoro MemKa (hu — HapymHHft HHTeryMeHT, eu — BHyTpeHHHft HHTeryMeHT, nn — 
npoBOAHmuft nyqoK, m — MHKponmie, x — xana3a, 0 — (fcyHHKyjiyc, u — Hynejuryc). 

TaKHM o6pa30M, xoth 3apoAHmeBBiH MemoK h <$opMHpyeTCH H3 xajia3ajiBHOH 
MeracnopH, pa3BHTne ero hast CBoeo6pa3HHM nyTeM: flereHepan;HH xajia3ajn>Horo 
HApa Ha CTaAHH ABynAepHoro 3apoAHmeBoro MemKa; o6pa30BaHne b pe3yjn>TaTe 
Tpex nocjieAOBaTejiBHHx AeJieHHH jihhib nerapex HAep, pacnojiaraioin;HxcH b MHKpo- 
hhjihphoh; nacTH 3apoAHmeBoro MemKa (yhhhojihphoctb). 

Pa3BHTne 3apoAHmeBoro MemKa conpoBOJKAaeTcn 3HaHHTejiBHHMH h 3MeHeHHHMH 
o KpymaioiAHx ero TKaHen ceMnno^KH h 3aBH3H. TaK, co CTaAHH AsyHAepHoro 3apo- 



Phc. 1 (npodojiMeuue) 


flHmeBoro Memna BCJiejjcTBHe HHTeHCHBHoro ero pocTa HaniraaeTCH jih3hc npnjie- 
raiomHx KJieTOK Hyn;ejiJiyca. HcKJiio^eHHe cocTaBJineT xajia3ajibHan o6jiacTb ceMH- 
nOTOH, B KOTOpOH BHAejIHeTCH PHA ryCTOILJia3MeHHHX KJieTOK BLITHHyTOH $opMH 
C yAJIHHeHHHMH HApaMH, KOHTaKTHpyiOIAHH HenOCpeACTBeHHO C XaJia3aJIbHHM KOH- 
Aom 3apoAHmeBoro MemKa. B to me BpeMH b KJieTKax Hyn;ejijiHpHoro KOJinaTOa 
nponcxoAHT 3aMeTHoe yrojimeHne ofiojio^eK. B CTeHKe 3aBH3H h <$yHHKyjiyce Hara- 
HaeTCH OTjio^KeHHe KpaxMana. 


Ceratophyllum demersum , C. submersum 

Bhah porojiHCTHHKa hbjihiotch eAHHCTBeHHHMH npeACTaBHTejiHMH b nop. Nym - 
phaeales , y kotophx HMeioTCH pa3AejibHonojiHe ijBeTKH. 

rnHen;eH MOHOMepHO-anoKapnHHH (TaxTaA^ora, 1964). BepxHHH nacTb hjioao- 
JincTHKa npeACTaBJieHa cthjioah6m h pbiJibijeM b <$opMe >Kejio6Ka. 3aBH3b OAHorHe3A~, 
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Han, h b Hen oGbihho pa3BHBaeTCH oAHa ceMHHOHKa. OHa B03HHKaeT Ha njiarjeHTG 
b BHfle nojiymapoBHAHoro fiyropKa h c caMoro Hanajia 3amiMaeT 6 okobo© nono>Ke- 
HH6 OTHOCHTejIBHO OCHOBaHHH 33BH3H (pHC. 2, 1 ). 3aJIO>KeHHe e^HHCTBeHHOrO HH- 
TeryMeHTa HannHaeTCH c npo$a3H I Meno3a. B npon;ecce pa3BHTHH 3a ctot HepaBHO- 
MepHoro pocTa KpaeB HJioAOJiHCTHKa h HHTeryMeHTa nponcxoAHT H3MeHeHne yrjia 
HaKJIOHa CeMHHOHKH OTHOCHTejIBHO OCHOBaHHH 33BH3H OT 35 — 40 AO 90 — 94* T. e. 
OHa CTaHOBHTCH THHHHHO OpTOTpOHHOH. OcoGeHHOCTBH) CTpoeHHH CeMHHOHKH pOTO- 
JIHCTHHKOB HBJIHeTCH OTCyTCTBHe ^yHHKyJiyca. B XOAe pa3BHTHH HMeeT MeCTO. 
cpacTaHHe xajiasn c njian;eHTOH 3 aBH 3 H, b peayjiBTaTe nero MHKponnjie Haxo- 
AHTCH Ha OAHOH OCH C CHJIBHO pa3BHTOH njian;eHT0xajia30H. 

B Hanajie AH^^epeHAHaAHH HHTeryMeHT 2—3 -cjiohhbih b OCHOBaHHH h 1-cjioh- 
hhh b BepxHen nacra. B c$opMnpoBaHHon ceMHHOHKe Kpan HHTeryMeHTa hohth 
CMB iKaiOTCH Ha a Hyn;ejijiycoM, o6pa3yn MHKponnjie. B annKajiBHon nacra HHTery¬ 
MeHT npeACTaBJieH 1, b cpeAHen — 3—4, b 6a3ajiBHon — 5—6 cjiohmh KjieTOK.. 

06pa30BaHne Hyn;ejiJiHpHoro KOJinanKa HannHaeTCH Ha CTaAnn 4-HAepHoro 
3apoAHineBoro MemKa 3a cneT nepHKjiHHajiBHHx AeJieHHH kjictok 3HHAepMH Hy- 
n;ejuiyca. B c^opMHpoBaHHon ceMHHOHKe HyAejuinprain KOJinanoK npeACTaBJieH 
AByMH CJIOHMH KJieTOK. 

fljiH ceMHHOHKH Ceratophyllum xapaKTepHO o6pa30BaHne rnnocTa 3 H. Ilocjie 
onjioAOTBopeHHH OHa BHHBJineTCH ocofieHHO neTKO h HMeeT bha nanra, pacnojiaraio- 
mencn b OCHOBaHHH ceMHHOHKH. 06 hhho rnnocTa3a coctoht h3 3—4 cjioeB kjictok, 
060 JIOHKH KOTOpBIX yTOJimeHH. 3 th yTOJimeHHH AaiOT HOJIOJKHTejIBHyK) peaKAHK) Ha 
neKTHH, HTO 6 HJIO BBIHBJieHO HpH OKpaiUHB 3 HHH HpenapaTOB Ca^paHHHOM. B KJieT- 
Kax rHHOCTa3BE OTKJiaAHBaeTCH TaHHHHOHOAo 6 HOe BenjeCTBO. 

B CeMHHOHKe porOJIHCTHHKOB o6pa3yeTCH OAHH HpOKaM6HaJIBHHH TH)K H3 yA- 
JlHHeHHBIX ryCTOHJia3MeHHHX KJieTOK. 3jI6MeHTH KCHJieMM H (J)JI03MH B HeM He AH$^ 
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^epeHi^npyiOTCH. ^opcajibrnm hpoboahiahh: nynoK 3aBH3H bxoaht b ocHOBanae 
ceMflnoHKH h 3aKamraBaeTCH Ha*rpaHHn;e c rnnocTa30H. 

TaKHM o6pa30M, c^opMnpoBaHHyio ceMnnoHKy H3yneHHHx beaob Ceratophyl- 
lum mojkho oxapaKTepn30BaTb KaK BHcnnyio, opTOTpomyio, KpaccHHyi^ejijiHTHyio, 
e oahhm HHTeryMeHTOM, 6e3 <£yHHKyjiyca* c hbho blip ajKeHHon rnnocTa30H h Hy- 
n;eJIJIHpHHM KOJinaHKOM. 

y HCCJie^OBaHHHx beaob porojracTHHKa b cyfianHAepMajibHOM cjioe Hyn;eji- 
jiyca ceMHnoTOH nponcxo^HT AH$$epeHH;Hai];HH oahoh jih 6 o HecKOJibKnx (ao 8) 
apxecnopnajibHHX KJieTOK. HeKOTopue oco6eHHOCTH, npoHBjinioiAHecH b npoijecce: 
pa3BHTHH MHoroKJieToraoro apxecnopnH, 6yAyT OTMe^ema HH>Ke. 

ApxecnopnaiibHaH KjieTKa bhaojihotch H3 oKpyjKaiomHx KJieTOK Hyn;ejijiyca 
6onbmHMH pa3MepaMH h rycTOH n;HTonjia3MOH (pnc. 2, 2). BcKope OHa flejiHTcn 
nepHKjiHHaJibHO r o6pa3yn Kpoiomyio h cnoporeHHyio KjieTKH (pnc. 2, 3). Cnopo- 
reraaH KJieTKa HenocpeACTBeHHO CTaHOBHTCH MaTepHHCKOH KJieTKoii Meracnop. 
Kporoman KjieTKa aojihtch nepnKJiHHa jibho 1-2 pa3a, b pe3yjibTaTe nero Meracno- 
ponHT pacnojiaraeTCH Ha rjiySmae 2—3 cjioeB KJieTOK Hyn;ejijiyca (pnc. 2, 4). MaTe- 
pHHCKan KjieTKa Meracnop yBejiHHHBaeTcn b pa3Mepax h 3aTeM BCTynaeT b Meno3 
(pnc. 2, 5). CaMOH fljiHTejibHon <$a30H Meno3a HBjineTcn ctb^hh cnHancnca (b Ha- 
^ajie 3 toh CTa^HH nponcxoAHT jiHmb 3ajio>KeHHe HHTeryMeHTa, k KOHn;y ee HHTery- 
MeHT ^opacTaeT hohth ao cepeAHHH Hyn;ejiJiyca ceMnnonKn). BepeTeHO AejieHHH 
b MeracnopoijHTe o 6 hhho pacnojiaraeTCH b ero BepxHen nacTH, b pe3yjibTaTe nero 
b o6pa3yioin;eHCH A^aA© Meracnop KjieTKH OKa3HBaioTCH HepaBHtiMH (pnc. 2, 6 , 7). 
Hhjkhhh KjieTKa, nan npaBHJio, Gojibnrax pa3MepoB n c 6ojiee npynHHM hapom, 
neM BepxHHH. HApa o6enx KJieTOK Ana ah hohth oAHOBpeMeHHO BCTynaiOT bo BTopoe 
AOJieHne. B HnncHen KJieTKe neperopoAKa 3aKJiaAHBaeTCH name Bcero napaJuiejibHo 
nepBon neperopoAKe, b BepxHeft — HaKJiOHHO. B npoijecce Mefio3a o6pa3yeTcn 
jinnenHan TeTpaAa Meracnop. Y C. submersum HapnAy c JinHenHon TeTpaAon BCTpe- 
naiOTcn TpnaAH Meracnop. 

Pa3BHTne 3apoAHmeBoro MemKa nponcxoAHT H3 xajia3ajibHOH Meracnopu. Bepx-. 
Hne Meracnopn nocTeneHHO AereHepnpyiOT n oTMnpaiOT. MaTepnHCKan KjieTKa 3a- 
poAumeBoro MemKa pacnojiaraeTCH Ha rjiyfiHHe 8 — 9 cjioeB Hyn;ejijiyca. K MOMenry 
AejieHHH OHa 3HannTejibHO yBejmnnBaeTcn b pa3Mepax n BaKyojiH3npyeTcn. Bepe¬ 
TeHO ASJieHHH HaxoAHTcn b ijeHTpe KjieTKH. B pe3yjibTaTe aojiohhh B03HHKaeT 2-HA©p- 
hhA aapoAHmeBHH Memon (pnc. 2, 5 t 9 ). CHanana HApa Jiemai 6 jih 3 ko, 3axeM no, 
Mepe BaKyojiH3an;HH 3apoAHmeBoro MemKa h o6pa30BaHnn A®yx Kpynmjx Banyojiefi 
OHH paCXOAHTCH K HOJIIOCaM. 

Pa3BHTne 3apoAHmeBoro MemKa conpoBOjKAaeTcn ero poctom n pa3pymeHneM 
OKpyjKajomnx KJieTOK Hyn;ejijiyca. Ko BpeMeHH BToporo AeJi^Hnn 3apoAHmeBHH 
MemoK porojincTHHKOB yBejmnHBaeTCH b A«aHHy nonTH BABoe. B pe3yjibTaTe BToporo 
MHT03a B03HHKaeT 4-HAapHHH 3apoAHmeBHH MemoK (pnc. 2, 10). CecTpnHCKne napn 
HAep pacnojiaraiOTcn Ha nojiiocax h OKpymeHH o 6 ih;hm cjioeM n;HTonjia3MH. B npo-t 
Aecce pasBHTHH 3apoAHmeBoro MemKa hast AaJibHeEman ero BaKyojiH3an;HH, npn-r 
BOAHman k o6pa30BaHHio oahoh 6ojibmon AenrpajibHOH BaKyojm. B pe3yjibTaTe 
TpeTbero AejieHHH 3apoAHmeBHH MemoK CTaHOBHTCH 8-HAepHHM (pnc. 2, 11). Ha 
nocjieAyioiAHx aTanax $opMnpoBaHHH 3apoAHmeBoro MemKa b HeM A H 4>4> e P6HAH^ 
pyiOTcn nnn;eBOH annapaT, cocTonmnn H3 Hnn;eKJieTKH h A®yx cnHeprnA, n;eHTpajib-r 
Han KjieTKa c AByMn hojihphhmh HApaMH h Tpn KJieTKH-aHTHHOAH (pnc. 2 ,12—14). 
TaKHM o6pa30M, pa3BHTne 3apoAHmeBoro MemKa y H3yneHHHX bhaob Ceratophyl - 
lum hast no Polygonum-THny. 

SpejiHH 3apoAumeBHH MemoK HaxoAHTcn Ha rjiyfinHe 11—12 cjioeB kjictok 
H yn;ejiJiyca. 06hhho oh pacmnpeH b mhkpohhjihphoh nacm h HecKojibKO cymeH 
b xaJia3ajibHon. CjieAyeT oTMeraTb, hto b npeACJiax Ka>KAoro BHAa porojiHCTHHKa 
3apoAwmeBHe Memnn BapbnpyioT no $opMe (ot y3KHx ajihhhhx ao mnpoKnx kot 
Potkhx) h pa3MepaM (ot 100 ao 175 mkm). 

MHKponnjinpHyK) nacTb 3pejioro sapoAHmeBoro MemKa 3aHHMaeT Hnn;eBOH an¬ 
napaT (pnc. 2, 14). HianeKjieTKa o 6 hhho rpymeBHAHan, ohjibho BaKyoJTH3HpoBaHr 
Han no nepn^epHH, HMeeT 6ojibmoe hapo c oahhm HApumKOM b annKajibHon nacTH. 
HyTb BHme HHii;eKJieTKH jiemaT A®e CHHeprnAH. Ohh rpymeBHAHofi $opMbi, c He? 
SojiiffiBMH kpiohkobhabhmh BupocTaMH, HHTHaTHH annapaT B HEX OTCyTCTByeT, 
flApa cEHeprHA oChhho c oahhm haphhikom e 3aHEMaiOT hohte n;eHTpajibHoe nojior 


2 BoTaHH^ecKHiS wypHan, 9, 1932 r. 
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Phc. 2. Pa3BHTne ceMHnoHKH y Ceratophyllum. 

1 — 3aqaTOK ceMHno^KH Ha miaijeHTe; 2 — flH$$epemjHaijiiH apxecnopHajibHoft KjieTKH; 3,4 — flajibHeftmee 
pa3BHTHe cnoporeHHoft h Kpoiomeft ktotok; 5 — npo$a3a I Mefto3a b ajaTepHHCKoii KneTKe Meracnop; 6,7 — npo- 
ROjnKemie MeracnoporeHe3a; 8—14 — pa3BHTHe 3apoflHineBoro Memna ( l, 2, 5, 8, 11 — C. demersum ; 3, 4 , 6 , 

7, 9, 10, 12—14 — C. submersum ), 























rceime. B annKajibHOH nacTH CHHeprnfl HMeeTCH KpynHan BaKyojrc. Ahthhoahi pac- 
nojiaraiOTCH b xajia3ajibHOH nacTH 3apoAHmeBoro MemKa: OAHa HaxoAHTCH b caMOH 
HHjKHefi ero nacTH, A®e Apyrne jiercaT HaA Hen. HApa aHTnnoA TaiOKe c oahhm ha- 
ptinrcoM. B aHTnnoAax o6pa3yK)TCH 2—3 BaKyojra, 3aHHMaiomHe, KaK npaBHJio, 
npncTeHHoe nojiorceHne. 

U^eHTpajibHan KjieTKa 3apoAHineBoro Menrca oneHb npyrnnan h chjibho BanyojiH- 
3npoBaHa. IIojiHpHHe HApa pacnojiaraiOTCH b Tnrce AHTonjia3MH, HAynjeM ot Hfin;e- 
Boro annapaTa k aHTHnoAaM. Hx cjiHHHne nponcxoAHT ao onjiOAOTBopeHHH. 

B n;eHTpajibHOH KjieTKe 3apoAHmeBoro MemKa y H3yneHHHX bhaob porojmcT- 
HHKa HafijiioAajiocb nepeMem;eHHe hojihphhx haop OTHOCHTejibHo Hfin;eBoro annapaTa 
h aHTnnoA. B c$opMHpoBaHHOM 3apoAbimeBOM Menrce oaho nojinpHoe HApo pacno- 
jiaraeTCH phaom c aHTnno a&mh, a BTopoe — okojio HHijeBoro annapaTa. B AaJibHen- 
raeM HApa nepeMenjaiOTCH b cepeAHHy n;eHTpajibHOH KJieTKH, 3aHHMan npn 3tom npn- 
CTeHHoe nojiorceHne. IIocjieAyK)in;ee ABnrceHHe nojinpraix HAep hphboaht k TOMy, 
hto ohh OKa3HBaiOTCH b mhkpohhjihphoh Hacra 3apoAbinieBoro MemKa n jiercaT oaho 
HaA APyrnM b HanpaBJieHHH ero npoAOJibHon ocn. 3aTeM hpohcxoaht hx pasBopoT 
Ha 90°, b pe3yjibTaTe nero ohh jiercaT nepneHAHKyjinpHO npoAOJibHon ocn 3apoAH- 
meBoro MemKa. Ilocjie 3Toro nojinpHtie HApa cjiHBaioTCH, o6pa3yn BTopnnHoe 
HAPO AeHTpaJIbHOH KJieTKH. 

B xoag pa3BHTHH 3apoAbimeBoro MemKa HAeT HaKonneHne KpaxMana bo Bcex 
ero ajieMeHTax. Y C. demersum 3tot npon;ecc HamraaeTCH co ctbahh 8-HAepHoro 
MemKa, y C. submersum — co CTaAHH c^opMHpoBaHHoro 3apoAHmeBoro MemKa. 
B 3 penoM 3 apoAbimeBOM Menrce Gojrcme Bcero KpaxMajia BHHBjineTCH b HHn;eKJieTKe 
h n;eHTpajibHOH Knerce (pnc. 2, 14). 

OTMeTHM HeKOTOpHe OCo6eHHOCTH B pa3BHTHH MHOrOKJieTOHHOrO apxecnopHH. 
Ochobhoh HBJineTCH pa3HOBpeMeHHOCTb b npoxorcAeHHH <J>a3 OTAejibHHMH apxecno- 
pnajibHHMH KJieTKaMH. B Meno3 BCTynaiOT He Bee cpa3y MaTepnHCKne KJieTKH Mera- 
cnop, a, KaK npaBHJio, Jinmb OAHa, KOTopan 3aTeM h pa3BHBaeTCH 6ucTpee Bcex 
ocTajibHNx (pnc. 3, 1—3). Meno3 npoTeKaeT oGhhhhm chocoGom. 06pa3yiomHecH 
AnaAH nacTO oTjranaioTCH no <J>opMe h pa3MepaM ot AnaA, B03HHKmHx b cjiynae 
OAHOKJieTonHoro apxecnopHH. npn AH$$epeHn;Hai];HH HecKOJibKnx apxecnopnajibHHx 
KjieTOK y H3yneHHHx bhaob porojiHCTHHKa HafijnoAaeTCH $opMnpoBaHHe HecKOJib- 
khx 3apoAHmeBHX MemKOB, OAHaKO HopMajibHoro pa3BHTHH AOCTnraeT jiHmb oahh, 
perce A®a 3apoAHmeBHx MemKa. OcTajibHue 3apoAbimeBHe Menrcn nocjie 2-, 4-, 
HHorAa 8-HAopnoH CTaAHH nocTeneHHO AereHepnpyiOT (pnc. 3, 4). HopMaJibHO pa3- 
BHBaromHecH 3apoAHmeBHe MemKH OTJimiaiOTCH ot 3apoAHmeBHx MenrcoB, bo3hhk- 
mnx H3 OAHOKJieTOHHoro apxecnopHH, 66jibmnMH pa3MepaMH (ao 200 mkm b ftJiimy 
h 6ojiee), 6ojiee BHTHHyTon (ftopMon h OTcyTCTBneM KpaxMana (pnc. 3, 5). HHorAa 

B HHX HafijIIOAaiOTCH OTKJIOHeHHH B CTPOeHHH H paCHOJIOJKeHHH OJieMeHTOB HHIjeBOrO 

annapaTa h aHTnnoA (pnc. 3, 5). 


Nelumbo nucifera 

rHHen;eH JioToca npeACTaBJieH 8 h 6ojiee nnoAOJincTHKaMH, b KancAOM H3 kotophx 
H axoAHTCH OAHa ceMnnonKa. 

IlepBHe OTanti pa3BHTHH ceMHHOHKH N. nucifera cxoahbi c TaKOBHMH y C. ca- 
roliniana. C$opMHpoBaHHan ceMnnonKa JioToca aHaTponHan, KpaccHHyAe jiJ inraan, 
HMeeT A®a HHTeryMeHTa, $yHHKyjiyc, Hyn;ejiJiHpHbiH KOJinanoK h rnnocTa3y. Hh- 
TeryMeHTH 3aKJiaAHBaioTCH Ha CTaAHH $opMnpoBaHHH MeracnopoAHTa (2—3 cjioh 
napneTajibHofi TKaHn) (pnc. 4, 2, 3). Ha CTaAHH 3pejioro 3apoAHmeBoro MemKa 
(pnc. 4, 4) HapyrcHHfi HHTeryMeHT coctoht H3 20—25, BHyrpeHHHH — H3 7—10 cjioeB 
KJieTOK. MHKponHJie 06pa30BaH0 TOJIbKO BHyTpeHHHM HHTeryMeHTOM. HyAeJIJIHpHHH 
KojmanoK npeACTaBJieH 4—5 cjiohmh BaKyojiH3HpoBaHHiix KJieTOK. KneTKH, MemAy 
KOToptiMH npoxoAHT nbiJibn;eBaH Tpy6Ka, 3HaHHTejibHo KpynHee ocTajibHtix. Mbi 
ycTaHOBHJiH HajiHHne rnnocTa3H b ceMHnoHKe JioToca, KOTopan o6pa30BaHa yAJin- 
HeHHHMH rycTonjia3MeHHMMH KJieTKaMH. HMeeTCH o6iypaTop $yHHKyjinpHoro npo- 
hcxojkaohhh, KOJibn;eo6pa3Ho oKpyrcaioiAHH ocHOBaHne ceMnnonKH. Ero KJieTKH 
(2—3 cjioh) OKpyrjion <J>opMH, 3anojmeHH cenpeTOM. 

IlpoBOAHiAHe nynKH ceMnnonKH ao onjiOAOTBopeHHH npeACTaBJiemi npoKaMfin- 
aJIbHHMH THJKKMH KJieTOK H JIHmb OTAOJIbHHMH HJIOHHKaMH CHHpaJIbHBIX COCyAOB. 
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Phc. 3. PaauHTne MHoroKjieToraoro apiecnopna y Ceratophyllum. 

jqi$(|)epeHriHaE[HH apxecnopnajibHbix kjictok; 2, 3 — najibHeftmee pa3BHTHe cnoporeHHHx h KpoiomK itae* 
*©kj 4, 5, — (fcopMupoBaHHe 3 apoAMmeBbix MemKOB (i, 3, 5 — C. submersum; 2 , 4 — C. demermm). 








Phc. 4. PaaBHTne ceMflnoqKH y Nelumbo nucifera. 

1—4 — CXeMM CTpoeHHH CeMHHOHKH H 3 SLBH 3 H Ha CTaflHHX: l — MepHCTCMaTHqecKoro SyropKa, 2 — (JopMHpOBa- 
hhh cnoporeHHoft h Kpoiomeft KjieTOK, 3 — MeracnopoijHTa, 4 — 3peJioro 3apontnneBoro Memna; S — nH<J)$epeH- 
imaipiH «Byx cnoporeHHHx hjictok; 6 — cnoporemraH KJieTKa, npeoSpaayiomaHCH b MaTepnHcKyio KjieTKy Me- 
racnop; 7 — aapoAbimeBbrii MemoK b npoijecce co3peBaHHH; 8 — 3peJiHft aapoflbnneBLift MemoK (c3 — cTeHKa aa- 
bh3H, sc — 3aqaTOK ceMHnoHKH, s — rnnocTaaa, nm — nbijibijeBaH TpyGna, o — oCTypaTop. OcTaJibHHe o0O8Ha- 

qeHHH, KaK Ha pnc. 1). 





Phc. 4 ( npodojiMenue ). 

Hocjie omioflOTBope hhh B03pacTaeT TOJimHHa npoKaMBnajibHux TH^Ken, yBejiHHH- 
BaiOTCH AJIHHa H HHCJIO TpaxeaJIBHHX 9JieMeHTOB. B C(|)OpMHpOBaHHOH CeMHnonKe 
npoBOAHmaH cncTeMa o6pa30BaHa TpeMH nynKaMH, KOTopne npoxoatfT nepe3 (ftyira- 
Kyjiyc h pa3BeTBJiHioTCH b xajia3ajiBHOH nacTH. 

B ranoAepMajiBHOM cjioe Hyaejijiyca o6bihho aH$$epeHn;HpyeTCH oaHa apxecno- 
pnajiBHan KJieTKa. OTMeneHH cjiynan <J)opMnpoBaHHH a»yx apxecnopnajiBHHx KJie- 
tok, pa3BHTne kotophx npocJie>KeHo ao CTaann cnoporeHHHx KJieTOK (pnc. 4, 5). 
ApxecnopnaJiBHaH KJieTKa ae jihtch nepnKJiHHa jibho , o6pa3yn Kpoiorayio h cnopo- 
reHHyio KJieTKH. IlepBaH aejiHTCH KaK nepHKJiHHaJiBHo, TaK h aHTHKJiHHa jibho, $op- 
Mnpyn napneTajiBHyio TKaHB H3 4—5 cjioeB. CnoporeHHaH KJieTKa yaJiHHeHHon 
$opMH yBejiHHHBaeTCH b pa3Mepax h cTaHOBHTCH MaTepHHCKon KJieTKon Meracnop 
(pnc. 4, 6). B aaJiBHenmeM o6pa3yeTCH jiaHenHan TeTpaaa Meracnop. 

3apoaHmeBHH MemoK pa3BHBaeTCH H3 xajia3ajiBHon MeracnopH. B pe3yjiBTaTe 
Tpex nocJieaoBaTejiBHiix mhto3ob <$opMHpyeTCH 8-naepHHH 3apoaHmeBHH MemoK 
Polygonum-THna. 3pejiHH 3apoaHmeBHH MemoK aJiHHHHH, b mhkpohhjihphoh 
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act'll piacmnpeH. HmjeKJieTKa HMeeT «cnAauyio» <$opMy h hapo c KpynHHM haphiii- 
KOM. CHHeprHAH BHTHHyTOH $OpMH, CHJIBHO BaKyOJIH3HpOBaHBI, 6e3 HHTUaTOrO 
annapaTa. nojiapmae HApa CHauajia jiOKajiH3yioTCH b y3Kon uacra 3apoAHmeBoro 
MemKa, k MOMeHTy onjioAOTBopeHHH nepeMenjaiOTCH b ero pacnrapeHHyio MHKpo- 
HHJIHpHyiO 30Hy. OHJIOAOTBOpeHHH OHH cfijIHmeHH, HO CJIHHHH0 He HpOHCXOAHT. 
IIoJiHpHHe HApa 3HawrejiBH0 KpynHee ha©P anijeBoro annapaTa, HMeioT SojiBmoe* 
haphhiko (pnc. 4, 7, 5). Ahthhoah 2-HAepHHe, chjibho BaKyojiH3HpoBaHHBie, uhcjio 
hx MOjneT AocraraTB 10. B xoag onjioAOTBopeHHH ohh yBejinunBaiOTCH b uncjie- 
(6ojiee 10) h CTaHOBHTcn MHoroaAepHHMH (2—5 HAep). B aHmnoAax, HaxoAHmnxca 
b caMon HHBKHen nacTH 3apoAHmeBoro MemKa, Ha6jnoAaeTca o6pa30BaHne KpynHHx 
HAep, B03HHKmHX, BepoHrao, nyTeM cjihhhhh 6ojiee MejiKHx (pnc. 4, 7, 8). flereHe- 
paipan aHTHHOA nponcxoAHT Ha CTaAHH MHoroKJieTouHoro npo9M6pno. 

OScyHCAenne pe3yjiBTaT0B HCCJieAosaHHH 

PesyjiBTaTH cpaBHHTejn>HO-9M6pHOJiorHuecKoro HCCJieAOBaHna meHCKnx 9M6pao~ 
HantHHx CTpyKTyp y Cabomba caroliniana , Ceratophyllum demersum , C . submer- 
sum h Nelumbo nucifera , a TaKme aHajiH3 HMeiomenca JiHTepaTypH ho3bojihjih 
bhhbhtb KaK o6m,He 3aKOHOMepHOCTH, Tan h cnen;H<|)HqecKHe nepra a^h HHM$eH~ 
HHX H JIOTOCOBHX. 

BojiBmHHCTBy poaob cBOHCTBeHHa BHcauaa KpaccHHyAejuiHTHaa aHaTponHaa 
ceMHHOHKa. HcKjnoneHne cocTaBjmiOT poah Barclaya (BararnHa h AP-» 1980) n 
Ceratophyllum , y KOTopux mh oGHapymnjra opTOTponHyio ceManouKy. OAHaKO 
cjieAyeT OTMeTHTB, uto b jiHTepaType HMejracB npoTHBopeuHBHe CBeAeHna othoch- 
TejiBHO TEna ceMHHOHKH y poro jihcthhkb. M. Schleiden (1837), A. Eichler (1878), 
E. Strasburger (1902), A. Jedrychowska, A. Sroczynska (1934) e APyrne aBTopn 
onHCHBajiH ceMHHOHKy KaK opTOTponHyio, b to BpeMH KaK J. Hutchinson (1926), 
R. Sasfri (1955), E. Corner (1976) — KaK aHaTponHyio. Mh npncoeAHHaeMca k TouKe i 
3peHHH Tex HCCJieAOBaTejien, KOTopHe onpeAejinjin ee KaK opTOTponHyio. 

y 6oJIBmHHCTBa BHAOB HEM^eEHHX H JIOTOCOBHX CeMHHOUKa c A®yMa HHTeryMeH- 
TaMH. MHKponHJie oGbPIHO AJIHHHOe H 06pa30BaH0 TOJIBKO BHyTpeHHHM HHTeryMeH- 
tom. HcRjiioneHEe cocTaBJineT poA Ceratophyllum , b ceManouKe KOToporo HMeeTca 
JIEHLB OAEH HHTeryMeHT, COCTOHmnH H3 5—6 CJIOeB B OCHOBaHHH H 1 CJIOH B BepxHeii 

aacra. OTMeraM, uto HapyjKHHH HHTeryMeHT npeACTaBJieH 2—3 cjiohmh y Cabomba f 
3—4 — y Brasenia , 4 — y npeACTaBHTejiefi ceM. Nymphaeaceae , 20— 25 — y Ne¬ 
lumbo; BHyTpeHHHH HHTeryMeHT 2—4 -cjiohhhh y Cabomba, 2 —5-cjiohhhh — 
y Brasenia , 2-cjiohhhh — y npeACTaAHTejiefi ceM. Nymphaeaceae , 7—10-cjiohhhh — 
y Nelumbo (Khanna, 1964, 1965, 1967; Gupta, Ahluwalia, 1979). OTMeaeHH 3Ha- 
HHTejiBHHe H3MeHeHHH b HHTeryMeHTax b npon;ecce pa3BHTna ceManouKH. HanpnMep, 
y JiOTOca cpa3y me nocjie onjioAOTBopeHHH b KJieTKax HapymHoro EHTeryMenra no- 
HBJiaeTCH KpaxMaji. K MOMeHTy AH$$epeHn;Hai];HH npoBOAamefi chctomh b ceMHAO- 
jihx 3apoAHma BHyTpeHHHH HHTeryMeHT HaanHaeT AereHepnpoBaTB, TorAa KaK b Ha- 
pyjKHOM b 9tom BpeMH HaKanjiHBaeTCH 6ojiBmoe KOJinaecTBo KpaxMajia. KpoMe Toro t 
b nocjieAHeM, TaK me KaK h b xajia3ajiBHOH aacTH ceManoaKH, o6pa3yioTCH B03Aym- 
HHe HOJIOCTH, UTO HecOMHeHHO CBH3aHO C 9K0A0rneH 9TOTO paCTeHHH. 

B ceManoHKe HCCJieAOBaHHHX HaMH bhaob 6hjih oGHapymeHH HeKOTopne CTpyK- 
TypH, He OTMeuemnae npeAHAymHMH aBTopaMH. TaK, 6 hjio ycTaHOBJieHO, uto 
y Cabomba , Ceratophyllum , Nelumbo hmciotch Hyn;ejijiHpHHH KOjmaaoK h rnno- 
CTa3a, y Cabomba — onepKyjiyM, y Nelumbo — o6TypaTop, a y Barclaya — me- 
Jie3HCTHH apHJuiyc. IlocjieAHHH o6hhho nojiynpo3pauHHH, coctoht h 3 2 cjioeB, 
MemAy kotophmh 3aKJnoaeHH B03AyniHHe ny3HpBKH, oCecneanBaiom.He njiaByaecTB 
ceMHH. Hyn;ejiJiHpHHH KOJinaaoK TaKme npHcym; ceManoaKe Nuphar (BaTHrnHa 
h AP-, 1980), a onepKyjiyM — ceManoaKe Brasenia (Khanna, 1965). rnnocTa3a 
y poroJincTHHKa HMeeT cneAH(|)HaecKoe aamenoAo6Hoe CTpoeHne, exoAHoe c TaKo- 
bhm y Brasenia . y 6pa3eHHH ee kjictkh rycTonjia3MeHHH h hx ctchkh KyTHHHsnpo- 
BaHH. B KJieTKax rnnocTasn OTKJiaAHBaeTca TaHHHHonoAo6Hoe Bem;ecTBo. Thho- 
CTa3a JioToca npeACTaBjieHa y aJ iHHeHHHMH rycTonjia3MeHHHMH KJieTKaMH, KOTopne 
b xoAe onjioAOTBopeHHH yBejinanBaioTca b pa3Mepax. HenocpeACTBeHHHH ee koh- 
TaKT c MHoroaAepHHMH aHTHnoAaMH, c oahoh ctopohh, h 6jih 3K06 pacnojiomeHHe 
k npoBOABiAefi cHCTeMe b xajia3ajiBHOH aacra ceManoaKH, c Apyron, ho3bojihk>t 
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upeAnoJiojKHTb, hto OHa BHnojiHneT (JyHKipiio TpaHcnopTa n napepa6oTKH nHTaTejib- 
h hx BenjecTB, nocTynaiomax b 3apoAHineBHH MemoK. 

^jih ceMHnoTOH 6ojibmHHCTBa bhaob HHM^enHHx h jiOTOGOBbix xapaKTepeH 
^yHHKyjiyc, kopotkhh h MaccHBHHH y Cabomba , Euryale , Nelumbo^ Victoria , 
jjjihhhhh h tohkhh y Nymphaea. V Ceratophyllum (ftyHHKyjiyc OTcyTCTByeT, hm©- 
-eTGH njian;eHTOxajia3a, hto hbmh 6hjio BnepBBie onncaHo. B 9 tom njiaH© ceMnnonKa 
poroJiHCTHHKOB cxoflHa no CTpoeHHio c ceMHnoTOOH 3JiaKOB, y kotophx rijian;eHTO- 
xaJia3a 6njia nepBOHanajibHo o6Hapy>KeHa (AjieKcaHApoB h AP-, 1944; BararnHa, 
1974, h Ap.). 

Hpn H3yq0HHH r©H©3Hca c©mhhohkh HaM yAajiocb A^TajibHo npocjieAHTb xoa h 
cTpoeHae npoBOA^max nyqKOB. Tan, y noToca Tpa hpoboahiahx nynKa npoxoAHT 
qep83 $yHHKyjiyc h pa3BeTBjiHiorcH b xajia3aJibHOH nacTH c©mhhohkh. ohjioao- 
TBOpeHHH OHH 06pa30BaHH TJiaBHHM o6pa30M npOKaMSaaJIbHHMH THJKaMH KJieTOK 
h jiHmb OTAejibHHMH ajieMeHTaMH cnnpajibHHX cocyAOB. Ilocjie onjioAOTBopeHHH 
B03pacTaeT TOJinjHHa npoKaM6najibHHx tjdksh,. yBOJiHHHBaiOTCH AJiHHa h hhcjio co¬ 
cyAOB. npoBOAHman cncT©Ma ceMnnonKH Ka6oM6H, a TaK>K0 bhaob KyBmaHKOBHx 
npeACTaBJieHa oahhm nynKOM, kotophh 3aKaHHHBa©TCH b ee xajia3ajibHoa aacra. 
IlepeA OHJiOAOTBopeHHeM b npoBOAHm©M nynK© AH$$epeHii;HpyK)TCH 9 ji©m©hth chh- 
paJIbHBIX cocyAOB. Oco60HHOCTbK) CTpOeHHH npOBOAHIA0H CHCTeMBI C0MHHOHKH poro- 
jlHCTHHKa HBJIH0TCH TO, TO) npOBOAHIAHH nyHOK 3aBH3H BXOAHT H0nOCp©ACT3eHHO 
b ocHOBaHH© comhhohkh. Oh o6pa30BaH jramb npoKaMfinajibHHMH THnsaMH yAJin- 
HeHHBIX ryCTOHJia3M0HHHX KJI0TOK. .□.H^OpOHAHaAHH HpOBOAHIAHX 9JI0MeHTOB 
B H0M H0 npOHCXOAHT. 

HyA8JiJiyc ceMnnonKH hhm$8hhhx h jiotocobhx o6bihho MaccHBHHH h nocjie 
OHJIOAOTBOP0HHH $yHKD;HOHHpy8T KaK H0PHCH0PM, 17*0 HaKaHJIHBa©TCH 6oJIbIHO0 

KOJIHH0CTBO KpaxMaJia. HcKjnoH0HHe cocTaBjiHioT Nelumbo h Ceratophyllum , y ko- 
Toptix napacnapM oTcyTCTByeT. YmiKajibHOH ocoSeHHocTbio pa3 BHTHh Hyijojijiyca 
C. caroliniana r Kan cnHTaioT M. Ramji h D. Padmanabhan (1965), hbjihbtch ©ro 

POCT 3a CH0T aKTHBHOCTH 6a3aJIbHOH M©pHCT0MH. P©3yjIbTaTH HaiHOrO HCCJI0AOBaHHH 
r0H03HCa C0MHHOHKH 9T0r0 BHAa COrJiaCyiOTCH C 9THMH ABHHBIMH. 

#0 HaCTOHmerO BP0M8HH CHHTaJIOCb, HTO apXOCHOpHH B C0MHHOHK0 np0ACTaBHT0- 

ji8H nopHAKOB Nymphaeales h Nelumbonales oahokjiotohhhh. IIpaBAa, oTMonajracb 
oTAejibHtie cjiyqaa AH$$opoHAHan;HH A®yx apxacnopaajibHHx kjiotok y Nelumbo 
(York, 1904), Cabomba (Nitzschko, 1914), C . submersum (J©drychowska, Sroczynska, 
1934). HaMH ycTaHOBJieHO, nro y Cabomba caroliniana , Nelumbo nucifera , a TaKJK© 
H3yq0HHtix bhaob Ceratophyllum HapnAy c oahokji©tohhhm BCTp©qa©TCH MHoroKJio- 
tohhhh apxacnopHH (2 kji 0 tkh — y Nelumbo , 2—3 — y Cabomba h 2—8 — 
y Ceratophyllum). HaM yAajiocb npocji©AHTb r©H©3Hc HacKOJibKax apx0cnopnajib- 
hbix kji0tok y Ka6oM6n ao CTaAHH A^aAH M0racnop, y poroJiHCTHHKOB — CTaAHH 
3pejioro 3apoAUineBoro Meinna. IIojiyqaHHH© abhhbio noATB0p>KAaiOT cboabhhh 
N itzschko (1914) h Jadrychowska, Sroczynska (1934), KOToptio yKa3ajm b KaqocTB© 
oahhhhhhx cjiyqa0B Ha Hajianao 6ojie0 A»yx apxocnopHajibHtix kjiotok b Hyn;0ji- 
JiyC0. CjI0AyeT 3aM0THTb, HTO B 6OJI00 H03AHHX pa60TaX, HOCBHIA0HHHX pa3BHTHK) 

•C0MHnoqKH C. caroliniana (Ramji, Padmanabhan, 1965; Padmanabhan, 1970) fl 

$aKT npncyTCTBHH HocKOJibKax apxecnopnajibHbix kjiotok ho oTMonaJicn. 

Bp0MH AH$$OpOHAHaAHH apxeCHOpHaJIbHOH KJI0TKH B C0MHHOHK0 pa3HHX BHAOB 
hhm<|)0hh£Ix h jiotocobhx pa3JiHHHo. V porojiHCTHHKa h jioToca OHa o6Hapy>KHBa- 
0TCH, KOrAa B C0MHHOHK0 0H^8 H0T HHTeryM0HTOB, y Ka6oM6H — C MOM0HTaf3aJIO)K0- 

hhh HHT 0ryM0HTOB. Pa3JiHHHo h hhcjio cjio 0 b kjiotok napH0TajibHOH tkbhhi y Ca¬ 
bomba — 2, Nelumbo — 4—5, Ceratophyllum — 11 — 12. 

BojibmHHCTBy npeACTaBHTOjioH nopHAKOB Nymphaeales h Nelumbonales npncyma 
JiHHeHHan T0TpaAa M0racnop. HapnAy c 9 thm OTM 0qaiOTCH h T-o6pa3HH0 TOTpaAH. 
OcoSoHHocTbio Moracnopor8H03a y Cabomba caroliniana hbjihotch oTcyTCTBHe 
Aojiohhh b anHKajibHofi KJI0TK0 A^aAH, KOTopaH BCKop© AoroHopnpyoT. 

CorjiacHo AaHHHM Nitzschka (1914), Ramji, Padmanabhan (1965), Padmanab¬ 
han (1970), 3pojiHH 3apoAHni8BHH MomoK Cabomba caroliniana npoACTaBJioH hha©- 
bhm annapaTOxM, coctohiahm H3 hha©kji©tkh h chhoptha c hethothm annapaTOM tf 
AempajibHoi kji©tkoh h TpeMH aHTHHOAaMH. Ahthhoah 9(|)0M0pHH, hojihphho 

*mpa CJIHBaiOTCH AO OHJIOAOTBOpaHHH# CjIOAyeT OTMOTHTb, HTO T0H03HC 3apOAHm0- 
Boro MoinKa BHmeyKa3aHHHMH asTopaMH AOTaJibHo ho npocjioKaH. HccjioAOBaHHO^ 
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npoBejjeHHoe HaMH, no3BOJiHJio oGHapymiiTb CBoeo6pa3Hoe pa3BHTne 3apoAHineBoro 
MemKa y C. caroliniana » Ha CTa^nn 2-HAepHoro 3apoAHineBoro MemKa HApa pacxo- 
AHtch k nojiiocaM. XaJia3ajibHoe HApo, no-BHAHMOMy, AereHepnpyeT, npnueM ctojib 
6hctpo, hto He yAaeTCH Ha6jiiOAaTb nocjieAOBaTejibHiie CTaAnn AereHeparpm. Mhk- 
ponHJiHpHoe hapo npeTepneBaeT A®a MHT03a, b pe3yjibTaTe Hero o6pa3yeTCH 4-HAep- 
hhh 3apoAHmeBbiH MemoK, b kotopom 3aTeM $opMHpyiOTCH HHn;eKjieTKa, A»e CHHep- 
rnAH h AeHTpaJibHan KjieTKa c oahhm hojihphbim haPom. HHTuaTHH annapaT b ch- 
HeprnAax hbmh He 6 hji o6HapymeH. 

TaKHM o6pa30M, 3apoAHmeBHH MemoK C. caroliniana MOHOcnopnuecKHH, hhcjio 
mhto30b ot MOMeHTa o6pa30BaHHH Meracnopon;HTa ao AH$(J)epeHii;Han;HH HHAeKJieTKH 
paBHo 5, hto cooTBeTCTByeT rany Polygonum (PoMaHOB, 1971). OAHaKo pa3BHrae 
3apoAHmeBoro MemKa HMeeT paA oco6eHHocTefi: H3HauajibHo 6hhojihphhh 3apoAH- 
meBHH MemoK CTaHOBHTCH yHHHOJiapHHM BCJieACTBne AenpeccHH ero xajia3ajibHoS 
30HH, HaHHHaH C 2-HAOpHOH CTaAHH. PoMaHOB (1963, 1965) CHHTaeT, HTO «30Ha AO^ 
npeccHH», KaK h BpeMH ee npoHBJieHHH b npon;ecce pa3BHTHH ceManouKH, y pa3HHX 
BHAOB pa3JIHHHa H 3aBHCHT OT AHTOHJia3MaTHUeCKOrO rpaAHeHTa B 3apOAHmeBOM 
MemKe. no ero mhchhio, sto npoaBJiaeTca b pe3KOM H3MeHeHHH coctohhhh ahto- 
njia3MH, KOTopoe o6ycjioBJiHBaeT Aonpeccnio xajia3aJibHon uacTH 3apoAHmeBoro 
MemKa, BHpamaioiAyiocH b noAaBJieHHH HopMajibHoro MHTOTnuecKoro AHKJia h ho- 
HBJieHHH aHOMaJIbHHX MHT030B B XaJia3aJIbHOM HApe. KaK H3BeCTHO, RJIR MHOrHX 
npeACTaBHTejien HOKpHTOceMHHHHx, b nacTHocTH jinjienHHX, aHOMajibHoe hoboaghho 
xajia3ajibHHX HAep HBJiaeTCH hx cnenjH^HuecKOH oco6eHHocTbio. 

nOJiyueHHHe AaHHHe C yueTOM JIHTepaTypH H03B0JIHJIH BHHBHTb CXOACTBO H 
pa3JiHHHH b reHe3Hce ceMHnouKH, a TaKJKe BHecra HeKOTopue yTOUHeHHH b xapaK- 
TepHCTHKy OTAeJIbHHX 9M6pHOHaJIbHHX npH3HaKOB HHM<J)eHHHX H JIOTOCOBHX. Mbl 
nojiaraeM, hto pesyjibTara HCCJieAOBaHHH, npnBeAeHHHe b HacTonm;eH pa6oTe„ 
BMecTe c AaHHHMH, H3Jio>KeHHbiMH b npeAHAymnx CTaTbHX, noMoryT pemHTb cnop- 
HHe BOnpOCH CHCTeMaTHKH H (|)HJIOreHHH 9THX paCTeHHH. 

Abtoph BHpajKaiOT HCKpeHHioio 6jiaroAapHocTb 3. H. HnKHTHueBOH 3 a n;eHHbie 
coBera h 3aMeuaHHH, BHCKa3aHHHe npn noAroTOBKe CTaTbH k neuaTH. 
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SUMMARY 

The terms «developed embryo sac» and «mature embryo sac» are discussed. 

On the basis of the comparative-embryological investigation taking into account the earlier 
published data, general regularities and specific features that characterize the ovule of the Nym- 
phaeales and Nelumbonales have been established. The following features in common have been 
listed: mainly pendulous anatropous crassinucellate ovule with two integuments; mostly 
unicellular archesporium, linear tetrad of megaspores, Polygonum-type of the embryo 
sac; the presence of nucellar cap and hypostasis. The differences are those concerning the 
number of layers of the parietal tissue in the ovule; the number of cell layers and the 
structure of integuments (the presence of the operculum); the time of differentiation of 
the archesporial cell ana the rate of its further development; the presence (or absence) 
of the multicellular archesporium; the degree of the development of the ovule nu- 
cellus and the presence of perisperm; the structure of the conducting system of the ovule; 
the structure of antipodes in the mature embryo sac; conjugation of the development of the parti¬ 
cular ovule structures. Some amendments have been made concerning the characteristics 
of the ovule of the Nymphaeales and Nelumbonales: the presence of multinuclear antipodes 
and the obturator (Nelumbo), and of placento-chalaza and the absence of differentiation in the 
conducting bundle of the ovule ( Ceratophyllum ), the presence of the multicellular archespo¬ 
rium (Cabomba, Ceratophyllum, Nelumbo), peculiar development of the embryo sac of Cabomba 
caroliniana according to the Polygonum-type. The characters presented together with some other 
ones may be used for the systematic aids. 
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IIpoBefleHO KOMUJieKCHoe H3yneHHe Salsola passerina , BKjnbnaiomee CHCTeMaTnvecKoe nojio- 
MteHne, apeaji, $HTon;eHOTHHecKyK> pojit, 6nojioro-Mop$ojiorHHecKHe ocoGemocTH, boahhh peHCEM, 
$OTOCBHTe3, npoflyKTHBHOCTb, xBMH^ecKHH cocTaB h xo3HHCTBeHHyio BjeHHOCTL pacTeHHH, oxapaK- 
Tepn30BaHa ero 3Ko6noMop$a. PaccMOTpemi ochobhbic hphhhhm, He noaBOjiHiomHe aaHHTb 3Tony 
BMfly flOMBHHpyiomee nojiojKeme b ycjiOBBHX SpaxaHTeMOBO-peoniopHeBoro coo6mecTBa. 

CoJiHHKa BopoGBHHan Salsola passerina Bunge — oaho H3 ochobhbex nacTSHin;- 
hhx pacTerafi nycraHH To6h. Ee KopMOBoe 3HaueHne 3AecB Kpafine Bejimco (K)Ha- 
TOB r 1954). Eojibhioh TeoperauecKHn h npaKTHuecKHn HHTepec npeACTaBJineT 
BHHCHeHne KOMHJieKca npH3HaKOB, KOTopne ofiecne^HJiH efi bo3mo;khoctb cym;e- 
CTBOBaHHH, a Ha 6oJiBmeH uacra apeajia — h npoipjeTaHHH b cypoBNX nycTHHHHX 
ycjiOBHHx. HsyueHHe 6nojioro-Mop$ojiorHuecKHX h 9KOJioro-$H3HOJiorHuecKHX oco- 
6eHH0CTefi, npoAyKTHBHOCTn h xHMHuecKoro cocTaBa S . passerina 6hjio npoBeAeHO 
b 1970—1978 rr. Ha ByjiraHCKOM nyCTHHHo-CTenHOM CTaipioHape, b ypoumn;e 
EaHH-fl 3 ar (IO;KHo-ro 6 HHCKHH afiMaK MHP). 

npnpoAHHe ycjiOBHH CTaijnoHapa paccMOTpeHH bo mhothx paCoTax (ropAeeBa, 
1972, 1974; EepecHeBa, 1974; yMapoB, HKyHHH, 1974; EopncoBa h ap#, 1976; 
«IIycTHHHHe CTenn. . 1980, h ap )- 

YuaCTOK 6paxaHTeMOBO-peoMiopHeBOH c KycTapHHKaMH ocTenHeHHOH nycTHHH, 
rAe npoBOAHJiHCB Ha6jiK>AeHHH, pacnojio>KeH Ha BBipoBHeHHon uacra AHHma kot- 
jiobhhh EanH-^sar. IIonBa 6ypan ocTenHeHHonycTHHHaH cojiomjeBaTaH necTporo 
MexamanecKoro cocTaBa h CTpoeHnn. PacTHTejiBHOCTB chjibho pa3pen<eHa (npoeK- 
THBHOe HOKpHTHG B CpeAHeM COCTaBJIHeT Bcero 10%)* jUjOMHHHpyiOT HOJiyKyCTap- 
hhukh Reaumuria soongorica (Pall.) Maxim, h Brachanthemum gobicum Krasch. 
CoAOMHHaHTH — KycTapHHKH Haloxylon ammodendron (G. A. Mey.) Bunge h 
Zygophyllum xanthoxylon Maxim. Salsola passerina — oahh H3 acceKTaTopOB 
coo6m;ecTBa. Hhcjichhoctb ee HeBejinna — b cpeAHeM no yuacTKy 0.05 9K3/m 2 
(1 9K3. Ha 20 M 2 ), B pa3HHX HHTHaX M03aHKH —OT 0.02 AO 0.1 9K3./m 2 . IlorOAHHHHe 
$jiyKTyan;HH uhcjichhocth He oTMeneHH (EopncoBa, CaHHcnA, 1978). 

XapaKTepHon ocoGchhoctbio KjiHMaTnnecKnx ycJiOBnn CeBepHofi To6h hb- 
JineTCH KpanHHH HepaBHOMepHocTB BHnaAeHHH ocaAKOB KaK no ce30HaM, TaK h 
b pa3Hue toah. CpeAHee MHoroneTHee KOJinnecTBO ocaAKOB b EyjiraH-coMOHe — 
117.3 mm, npnueM aHOMajinn b pa3Hue no yBJiajKHeHnio toah cocTaBnniOT 51 
(59.5 mm — 1970 r.)—144 (169.2 mm — 1973 r)°/o. 

Salsola passerina Bunge s. str. (MOHrojiBCKoe Ha 3 BaHne — 6 op 6 yAypraHa) — 
npeACTaBHTejiB ceM. Chenopodiaceae , othochtch k ceKijHH Belanthera Iljin poA» 


1 Ilo M&TepEajiaM patfoT CoBMecTHon CoBeTCKo-MonrojiLCKOH KOMiuieKCHOH 6EOjiorHHecKO* 
dKcne^flAHH. 
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Salsola L. (rpyGoB, 1966). 2 ^HTpajibHoro6HHCKo-ajiamaHbCKHH bha (JIaBpeHKo, 
1980). Ochobhoh panoH pacnpocTpaHeHHH b MoHrojran — AjiamaHbCKan roGm 
3anaAHee MaccoBO BCTpeuaeTCH ao p* TynH-Toji, 03 . OpoK-Hyp n xp. TocT-Yjia 
yienee oGnjibHa b ToBhhckom AjiTae, r^e aoxoaht ao boctohhoh oKOHeraocTn 
>iarHCTpajibHon n;enH MoHroJibCKoro AjiTan (no noAropHUM n BHyTpnropHUM paB- 
HHHaM). 3 H30JmpoBaHHHH ynacTOK ee oGhtbhhh HaxoAHTCH b yScyHypcKon Aenpec- 
chh (K)HaTOB, 1954). 3Aecb oTMeueHa S . passerina Bunge var. minor Grub, (rpy- 
6ob, 1966). Kapra apeajia S. passerina npnBeAeHu b pa6oTax A. A. K)HaTOBa 
(1954) n B. H. Tpy6oBa (1966). Ha Gojibmen uacra apeajia S. passerina hbjihctch 
AOMHHHpyioni;HM pacTeHneM b nycTUHHo-CTenHon n nycTUHHon 30Hax. PacTeT oHa 
no noJiornM cKJioHaM n HH3HHaM Ha cyrjiHHHCTux n rjinHHCTHx nouBax, cnjibHo* 
coJioHn;eBaTHX n cojioHn;ax (thhhhhux cojiOHuaKOB He buhocht). 06pa3yeT uncTue 
3 apocjin, jih6o ee coAOMHHaHTaMn hbjihiotch kobujibkh ( Stipa glareosa P. Smirn., 
S. gobica Roshev#), Anabasis brevifolia G. A. Mey., Reaumuria soongorica (Pall.) 
Maxim., Potaninia mongolica Maxim# (lOHaTOB, 1954)* 

S. passerina — nojiynycTapHnneK, AocTnraioiAHH Ha BanH-^are 3—15 cm, 
b APyr^x MecToo6nTaHHHx, no CBeAeHHHM lOHaTOBa, — 20—25, a Ha lore Ajia- 
maHbCKOH To6h — 50 cm bucotu. KopHeBan CHCTeMa CTepmHeBoro rana. KopHH 
cojihhkh Bopo6bHHon Ha BaHH-^are, no HaGjnoAeHHHM JJaBamaMAa, npo- 
HHKaiOT b nouBy ao rjiyGnHu 70 cm. noGern TOHKne^ xpynKne, jihctbh KopoTKne* 
(1—2 mm) mnjiOBHAHHe, cyKKyjieHraue, TpexrpaHHue, b hx na3yxax chaht mapo- 
BHAHHe nouKH-noGern. IjBeTKH pacnojiaraiOTCH TaK>Ke b na3yxax jiHCTbeB. I1 jioah< 
HMeiOT He6ojibmne KpujioBHAHue bupocth. Bee CTeGjra h jihctbh nonpuTu npo- 
spauHHMH rojiy6oBaTO-cepHMH AByxKOHeuHUMH uemyfiKaMH (rpyGoB, 1966). 

PacTeHne HamraaeT BererapoBaTb b Mae, 3aKaHUHBaeT b OKTnGpe. 3nMyeT c ot- 
kputumh 3ejieHHMH mapoBHAHHMH HouKaMH-no6eraMH. E(BeTeHHe npoAOJDKaeTCH 
b 6jiaronpnHTHHe toah 3 MecHAa (kotoa Man hjih Hauajio hiohh—H auajio ceHTnGpn), 
b cyxne toah A®eTeT c nepepHBaMH ABamAH hjih tphjkah, ho bo btopoh h Tperan 
pa3 MeHee HHTeHCHBHo, ueM b nepBUH. Tanan pacnrayTocTb ABOTeHn h AeHononyjin- 
AHH B AeJIOM CBH33Ha C HeOAHOBpeMeHHHM 3aABeTaHHeM H OKOHUaHHeM ABeTOHHH 
pa3HHX ocoGefi, a TaKHte c AJiHTejibHUM ABeTeHneM oahhx h Tex me ocoGefi. 

I^BeTKH cojihhkh BopoGbHHOH npoTeporHHHUHH — pujibAe pacnycKaeTCH Ha 
2—4 ahh paHbme, ueM HammaiOT hujihtb tuhhhkh. JIujieHHe ajihtch 1—1.5 ahh 
(B ecnajiOBa, 1974). IjBeTKH H3peAKa nocem.aiOT HaceKOMLie — MejiKne nuejiu, 
ocu h mojih. Bo3mohcho, nepeonHjieHHK) (renTeHoraMnn) cnocoGcTByiOT h Hm;e- 
Phah. B ochobhom me 9 to pacTeHne hbjihctch aHeMo^HJioM-aBToraMOM. I^BeTeHne 
npoTeKaeT He tojibko AJinTejibHO, ho h bhjio (noGer c 17 abctkbmh Aseji b TeueHne 
MecHAa). IIjioah He BcerAa 3aBH3HBaiOTCH. MHorne reHepaTHBHue noGern (ao> 
30%) oGjiaMHBaiOTCH BeTpoM hjih 3acHnaioTCH necKOM# B nouBe 3anac jkhbhx 
ceMHH HeBejiHK (13 ceMHH/M 2 b 1971 r.). IIo cnocoGy pacnpocTpaHeHHH 3auaTKOB^ 
cojiHHKa BopoGbHHan — reMnaHeMoxop. 

I^eHononyjiHAHH S . passerina Ha nccJieAOBaHHOM ynacTKe npeACTaBjieHa He* 
BceMH BoapacTHHMH coctohhhhmh. Ee bcxoah h lOBeHHjibHLie ocoGh He BCTpeueHH r 
a BHprnHHJibHbie — oueHb peAKH (0.002 9K3 /m 2 ). BncoTa nocjieAHnx em;e HeGojib- 
man (TaGji. 1). Bokobhc noGern otxoaht ot ocHOBaHHH MaTepnHCKoro, OTMepmnx 
noGeroB Majio, KycT hjiothhh. MojioAue reHepaTHBHue ocoGh TaKjKe BCTpeuaiOTCH 
peAKo (0.003 9K3 /m 2 ). BucoTa, A^aMeTp kpohh, uhcjio h AJiHHa noGeroB y hhx 
yBejiHUHBaiOTCH b cpeAHeM npnMepHO BAsoe no cpaBHeHHio c BnprHHHjibHUMH 
pacTeHHHMH (TaGji. 1). MHorne KycTH npHCunaHu necKOM. OTMepmnx noGeron 
Majio, HauHHaiOT $opMnpoBaTbCH MHorojieTHne BeTBH. CpeAHeB03pacTHue reHe^ 
paTHBHue ocoGh HeMHorouHCJieHHH (0.014 9K3 /m 2 ). OrannaiOTCH ot npeAHAyiAHx 
HecKOJibKo GGjibmnMH cpeAHHMH pa3MepaMH h 3HauHTejibH0 GojibmHMHHCJioM noGeroB. 

B KpoHe KyCTa B3pocjiux ocoGen pa3JiHuaiOTCH yAJiHHeHHue BereTaraBHue n 
yAJiHHeHHue reHepaTHBHue roAHHHue noGern. TeHeparaBHue noGern pa3Hoo6pa3HM 
no CTpoeHHio (pnc. 1). I^BeTOHHue KJiyGouKH, cocTonmne H3 A»yx npHAseranKOB 


2 B. II. Eo^aHAeB (1969) BHAeJinji HOByio ceKAmo Malpigipila Botsch., Kyfla b KaqecTBe hoa- 
BH^a S. gemmaseens OTHec h S. passerina (Salsola gemmascens Pall. ssp. passerina (Bunge) Botsch.). 

3 B HacTOHiqee BpeMH oGHapyHceHu Gojiee cesepHue ee MecTooGHTaHna: |^b paloHe coMOHa 
Taamap h oa. flaepreH-Hyp (ycraoe cooGigeHHe B. H. TpyGoBa). 
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TAB JIHIJ A 1 

HeKOTopue GnOMeTpaHecKiie noKa 3 aTejm pa3H0B03pacTHtix oco6en Salsola passerina (1972 r.) 



PasMepH KycTa, cm 

Hhcjio noSeroB | 

AJiHna noGeroB, cm 

BospacTHoe 
cocTOHHHe ocoGeii 

BHCOTa 

RHaMeTp 

KpOHbl 

BereTaTHBHHX 

yAJIHHeHHHX 

reHepaTHBHHX 

yAJiHfleHHbix 

BereTaTHB¬ 

HHX 

yAJiHiieHHHx 

renepaTHBHHX 

yjyiHHeHHHX 

BnprHHHjibHLie 

P eHepaTHBHtie 

3-4 (3.5) 

5-8 (6.5) 

13-21 (17) 

HeT 

1—4 (2.3) 

HeT 

MOJIOflBie 

3—13 (6.9) 

6—15 (11.2) 

8—67 (30.1) 

1—29 (5.3) 

1—14 (4.2) 

1—10 (4.3) 

cpeAHeB03- 

T\0/»fPTTLTO 

4-14 (8.5) 

12-42 (19.9) 

14-150 (57.5) 

1—45 (16.8) 

2—11 (4.9) 

1—27 (4.7) 

pdo rUhlt? 

cTapeioiAHe 

6-15 (8.8) 

12—30 (21.0) 

20-143 (69.8) 

1—28 (12.5) 

1—14 (4.6) 

2—14 (4.8) 

CTapne 

6—14 (9.7) 

9.5-34.5 

(20.0) 

11—122 (47.4) 

1—19(6.8) 

1—19 (5.6) 

1—23 (5.3) 

CeHHjibmie 

10 (10) 

10.5-20.5 

(15.5) 

23-26 (24.5) 

HeT 

2-9 (4.6) 

HeT 


n p h m e q a h h e. B cKoSnax npHBeaeRH cpe«RHe SHaqeHHH. 


h r^BeTKa, MoryT pacnojiaraTbcn b na3yxax jracTbeB jho6oh nacTH roAnraoro no6era 
hjih no BceMy no6ery. B na3yxax jracTbeB BereTaTHBHHX toahhhhx no6eroB h 
(MecTaMn) reHeparaBHHX chaht mapoBHAHHe yKoponeHHHe BereTaTHBHHe no6ern— 
6paxn6jiacTH, Ha3HBaeMHe o6hhho «no i[ iKaMH» (lOHaTOB, 1954; TpySoB, 1966). 
Ohh HecyT 4—5 MejiKnx (1 — 2 mm) JracTbeB TaKnx me pa3MepoB h <J>opMH, hto h 
jihctbh MaTepnHCKoro no6era. CpeAH hhx ecTb no6ern o6oram;eHHH (Te, hto pac- 
nojio>KeHH b cpeAHen h BepxHen nacTHX MaTepnHCKoro no6era), ocTajibHHe Ha 
€JieAyioin;HH toa hjih no3AHee o6pa3yiOT yAJiHHeHHHe no6ern, jih6o BereTaTHBHHe, 



Phc. 1. Pa3HOo6pa3ne reHepaTHBHwx no5eroB Salsola passerina. Phc. 3. T. BecnajiOBOH. 

l — uBeTOK, 2 — BereTaTHBHbift noOer. ' 1 - 
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Phc. 2. Grapafl oco6b Salsola passerina (xopomo bh^hh OTflejibHtie napTHKyjiH). Oot. 3. T. Bec- 

najiOBOH. 


jih6o reHepaTHBHHe. OceHtro hjih k BecHe BepxHne y^acTKH yAJiHHeHHHx no6eros 
OTMnpaiOT. B npapocT ocTaeTCH 10—20% hx wihhbi, hjih V 8 —V 6 nacTB. BeTBjiemie 
ocymecTBJiHeTCH b ocHOBaHHH no6era (6a3HTOHHoe ycnjieHHe). OcHOBa KycTa b mo- 
aoflOM B03pacTe KOMnaKTHaa, b CTapoM — oneHB pHXJiaa H3-3a chjibhoh napTH- 
KyjinpHH (pac. 2). 

y cpeflHeB03pacTHHx oco6ei HaHHHaiOT o$opmjihtbch napTHKyjiH (1—3). 
D^eHTpajibHan aacTb KycTa aacTO 3acHnaeTca necKOM. y 6ojibnrax KycTOB (Ana- 
MeTpoM ao 20 cm) b n;eHTpe HamniaiOT npocBeanBaTb rojitie naTHa. 

CTapeiomne reHepaTHBHHe oco6h BCTpeaaiOTca yme name (0.021 9 K 3 /m 2 ). Hx 
KycTH HecKOJibKo Sojibmero pa3Mepa, ae m y cpeAHeB03pacTHHx pacTeHHH, OAHaKa 
hhcjio reHepaTHBHHX no6eroB b cpeAHeM MeHbme (Ta6a. 1), a a^hhsl no6eroB hohth 
OAHHaKOBa. B btot nepnoA >kh3hh KycTa xopomo ccJopMnpoBaHo ao 6 napTHKyji,, 
TaK KaK oneHb MHorne no6ern b ijeHTpajibHon aacTH ero OTMnpaiOT. Otagjibhho 
napTHKyjiH (1 2) TaKJKe OTMnpaiOT, ocTajibHHe HaanHaioT pa3ABnraTbca (pa3- 

BajiHBaTbCH b pe3yjibTaTe rjiySoKon napTHKyjiaijHH CTBOJiHKa h ocHOBaHHH raaB- 
Horo kophh). B njiaHe TaKne KycTH bhfjihaht KaK OTAOJibHne napTHKyjiH, TaK KaK 
MepTBaa cepeAHHa KycTa aacnnaHa necKOM. 

CTapne reHepaTHBHHe oco6h b 6paxaHTeMOBO-peoMiopHeBOM coo6m;ecTBe BCTpe- 
naiOTCH name, aeM Bee ocTajibHHe (0.038 9K3/m 2 ). Ohh HMeiOT 66jibmyio BHcoTy^ 
CTaperomHe, h 66jibmyio AJiHHy no6eroB. IIo-BHAHMOMy, 9to pe3yjibTaT He- 
3HaaHTejibHoro OMOJioaceHna BCJieACTBne napTHKyjiaijHH, OAHaKo hhcjio' no6eroB 
y hhx yMeHbmaeTca. OTMepnrae napTHKyjiH o6jiaMHBaioTca, noaTOMy HOACHHTaTb 
oom;ee hhcjio hx aobojibho cjiojkho. JKhbh6 napTHKyjiH (1—5 h 6oaee) b cboh> 

oaepeAb pacnjenjiaiOTca Ha Mejmne (pac. 2). OTMepnrax noSeroB b kpoho oaeHb 
MHoro. 

CeHHjibHHe oco6h peAKH (0.002 9K3/m 2 ), TaK KaK CTapne KycTH OTMnpaiOT 
an * e Bcero b reHeparaBHOM B03pacTe. Ohh o6hhho npeACTaiB jieHH oahoh pa3Mo- 
^JieHHOH napTHKyjiofi. TeHepaTHBHHx po6eroB hot. 
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CooTHomeHne ocoSen pa3HHx B03pacTHHX cocTOHHnfi b 6paxaHT0MOBo-peoMK>- 
pneBOM coo6m;ecTBe cneAyiomee: 


BospacTaoe cocTOHKHe 

npoaeaT ot 

ocoCeft 

oCmero nacjia 
ocoCeii 

BnprHHHJiBHMe 
r eHepaTHBHtie 

3 

MOjiOAue 

4 

cpe^HeB03pacTHEie 

17 

cTapeiomiHe 

26 

cTaptie 

47 

CeHHJIBHBie 

3 


TaKHM o6pa30M, AeHononyjiHAHH S. passerina b 9 tom MecTOo6HTaHHH CTapan* 
He3aBHCHMan (no B. H. BeKjieMumeBy, 1960), HopMajiBHoro rana hjih roMeocTa- 
ranecKa h (no T. A. PaSoraoBy, 1978), c npanHe 3aTpyAHeHHHM B03o6HOBjieHneM. 

BoflHHH pe>KHM. S . passerina othochtch k TeM pacTeHHHM ocTenHOH- 
hhx nycTHHb, y kotophx cocTOHHue BOAHoro 6aJiaHca b H3BecTHon Mepe 3aBHCHT 
ot noroAHHX ycJioBnn ce30Ha BereTaijHH (pnc. 3). Tan, b Hanajie n KOHije BereTaijHH 
1971 n 1972 rr. 3anac boah b jihctbhx 6 hji oAnnaKOB — 70%, b jieTHHH me nepnoA 
OH H3M6HHJICH, COCTaBJIHH B 1971 T . 68—72%, B 1972 T . — BCerO 48—56%. TaKHM 
o6pa30M, b 1971 r. coAep>KaHHe boah 6 bijio hoctohhho bhcokhm Ha upothjkohhh 
Bcero nepnoAa BereTaiptH, a b 1972 r. b n;ejiOM 3anac boah 6 hji BHme, ocofieHHo 
b nepnoA pe3Ko BHpameHHOH jieTHefi aacyxn. 

HHTeHCHBHocTb TpaHcnnpanjHH, THHHHHa h ajih S. passerina , cpaBHHTejiBHo 
HOBucoKa. HanOojiBinaH TpaHcnHpaijHH 6njia OTMeneHa b cepeAHHe hiohh 1971 r.* 
ho h TorAa ee BejiHHHHa BHme 470 Mr/r b nac ho noAHHMajiacb. IIocTeneHHo b xoa© 
©ereTaAHH 0Ha CHH>KajiacB (MaKCHMyM b niojie — 250 Mr/r b nac), He6ojibmoi 
noA'teM oTMe'ieH jihihb b Hanajie aBrycTa. HecMOTpn Ha to hto opraHH accHMnjiHAHH 
b Hanajie Ha6jnoA0HHH 1971 r. pacxoAOBajra 6ojibmoe a^h 9Toro BHAa KOJinnecTBO 

BOAH, Ha CHa6>KeHHH JIHCTBeB BOAOft 9TO CHJIbHO HO OTpa3HJIOCB. PeaJIBHHH BOAHHt 

j^e(|)Hri;HT b btot nepnoA cocTaBJiHJi 8—16%. B AaJiBHemneM, HecMOTpn Ha cHHJKe- 

HHe HHTeHCHBHOCTH TpaHCnHpaiJHH, HIJIO B03paCTaHHe H aGcOJIIOTHOH BeJIHHHHH 
peajiBHoro BOAHoro Ae^HijHTa, h yBejiHHHBajicn pa3Max ero KOJie6aHHH b TeHeHHe 
Ahh (7-26%). 

B 1972 r. S. passerina Tparajia Ha TpaHcnHpaijHio en^e MeHBme boah: hohth 
bocb nepnoA BereTaijHH OHa BHme 250 Mr/r b nac ho noAHHMajiacB, h tojibko b nep- 
bhx HHCJiax aBrycTa, b nepnoA >KapKnx cyxoBenHtix AHen, npoH3om/io cnaCoe 
y b ejinneHHe pacxoAa boah ao 320 Mr/r b nac. TeM He MeHee coAepmaHne boah 
jiotom cyn^ecTBeHHo coKpaTHJiocb. Bhji BBime b cpeAHeM h HeAOCTaTOK boah b jih¬ 
ctbhx. Bee 9TO CBHAOTeJIBCTByeT O 3aTpyAH0HHHX B CHa6>KeHHH BOAOH JIHCTB6B 
COJIHHKH BOpo6bHHOH B 1972 T . 

no epaBHeHHH) C BHAaMH, KOTOpne AOMHHHpyiOT B 6paXaHTeMOBO-peOMK)pHeBOM 
cooBn^ecTBe,, b accHMHJiHAHOHHHX opraHax S. passerina oCHapymeH cbmhh Ma- 
JieHBKHH paapHB M0>KAy MaKCHMaJIBHHM peaJIBHHM H Cy6jieTaJIBHBIM (nOBpeHCAaiO- 
eahm) boahhm a^hahtom: nepBLin b TeneHne Tpex jiot Ha6jnoAeHHH He npeBHmaa 
.30, A6 $haht, npn kotopom HaraHaiOTC h noBpenmeHHH HopMajiBHOH mH3HeAen- 
TeJiBHocTH jiHCTOBoro annapaTa (cy6jieTajiBHHH), — 47%. H xoth oco 6 h 9Toro 
BHAa, cyAH no coctohhhio boahoto 6ajiaHca, Ha HeKOTopux aTanax CBoero pa3BH- 
THH H MOryT HCHHTMBaTb 3aTpyAHeHHH B BOAOCHa6>KeHHH, COOTHOmeHHe MaKCH- 
MajiBHoro peajiBHoro h cy6jieTaJiBHoro a^hahtob CBHAeTejiBCTByeT o tom* hto 
noAo6HBie 3aTpyAHeHHH He hphboaht k Heo6paTHMHM noBpemAeHHHM accHMHjin- 
AHOHHoro annapaTa. 

® O T O C H H T 0 3. B 3 aBHCHMOCTH OT BHemHHX yCJIOBHH H BHyTpeHHHX (J>aK- 

topob xapaKTep ahobhhx H3MeHeHHH HOTeHAHajiBHOH (nHO) h bhahmoh (BHO) 
HHTeHCHBHOCTH $0T0CHHTe3a S. passerina MomeT 6 htb cbmhm pa3Hoo6pa3HHM. 
name Bcero ahobhoh MaKCHMyM $OTOCHHie3a Ha6jiK>AaeTCH b 8—11 n. B nocjie- 
AyromHe Hacti norjiomaHne C0 2 jih 6 o b TeneHne HeKOToporo BpeMeHH ocTaeTca Ha 
tom me ypoBHe, jih 6 o c paajiHHHofi ckopoctbio CHHmaeTCH. 3 to CHHmeHne, naK 
npaBHJio, conpoBo>KAaeTCH yMeHBmeHHOM 3anaca boah b jihctbhx (HHorAa Ha 
18% — 27 VII 1970) h BO 3pacTaHH0 M b hhx boahoto A 0$Hn;HTa (HanpnMep,; nop- 
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Pnc. 3. Ce30HHHe n3M6H6HHH CO^epHCaHHH 
BO^BI (.4), HHTeHCHBHOCTH TpaHCHHpai^HH (B) H 
BOflHoro ^e$Hi^HTa ( B ). 

1, 3 — MaKcHMajibHtie 3HaHeHHH, 2 , 4 — MUHHMajib- 
Hbie 3HaqeHHH (7, 2 — 1971 r.; 3, 4 — 1972 r.). Pum- 
cnue if.u0pu no ocu adduce — Mecaijbi. 


peJiHn;HOHHoe OTHomeHne Me>KAy IIH® h boahhm ao^hijhtom paBHo 0.7). B roAH, 
BHaTOTejibHo pa3JiH^aioin;HecH no KOJinnecTBy BunaBnmx ocaAKOB (1970 — 59.5; 
1971 — 117.7; 1972 — 81.3 mm), MaKCHMajibHBie ce30HHHe IIH®, BH® n flHeB- 
Han npoflyKTHBHocTb $OTOCHHTe3a npaKranecKH oAHHanoBH no cbohm BejinnnHaM 
(pnc. 4). CpeAHne 3a ce30H 3HaneHHH 9thx noKa3aTejien b 1971 r. 6bijih Bcero jinnib 
b 1.2 pa3a BLinie, neM b 1970 r. 3to 03HanaeT, hto MencAy $ol , ocHHTe30M S . passe - 
rina n ocaAKaMn TeKynjero ce30Ha npnMon cbh3h HeT. 06 9tom cBHAOTejibCTByiOT 
TaKTKe n AaHHBie no MaKCHMajibHon <$HTOMacce oAHOJieTHnx no6eroB b 9th me toah. 
OAnaKo, paccMaTpnBan ce30HHyio AHHaMHKy MaKCHMajibHon ahobhoh BH® 3a 
1970—1971 rr. (pnc. 4) n Maccy oahojiothhx no6eroB (cm. Hn>Ke), motkho npeA- 
nojiaraTb, hto Ha $OTOCHHTe3 n pocT S. passerina 3aMeTHoe BJimrane OKa3HBaiOT 
ocaAKn npeAHAymero roAa, no KpanHen Mepe b HanaJie BereTaiptH (b 1969 r. BHnajio 
123.1 mm). ^ 

S. passerina xopomo aAanTnpoBaHa k CBeTOBOMy n TeMnepaTypHOMy pencnMaM 
OKpy7Kaioin;eH cpeAH. ®OTocnHTe3 ee yBejinnnBaeTCH BMecTe c yBejinneHneM ocBe- 
meHHOCTH BHJIOTb AO MaKCHMaJIbHOH (CjieMHeB H AP-, 1978). OHa HMeeT BHCOKHH 
TeMnepaTypHHH onraMyM $OTOCHHT03a — ot 25 ao 35°. Bojibme Toro, S. passe- 
rina cnoco6Ha Tannce k aobojibho HHTeHCHBHOMy ycBoeHnio C0 2 npn TeMnepaTypax 
Kan BBinie, Tan n Hnnce onTHMajibHon 30 hh. Ilpn 10° OHa norjiom;aeT b cpeAHeM 
43%, a npn 40 n 50° — cooTBOTCTBeHHo 65 n 12% ot MancnMajibHoro ypoBHH. 

S. passerina BHAejmeTcn cpeAH bhaob coo6m;ecTBa MajiHMH BejinTHHaMn pa3- 
jihhhhx noKa3aTejien $0T0CHHTe3a. A6 cojiiothhh MancnMyM I1H® h BH® paBeH 
23 4 n 8 Mr C0 2 /r»H, AHeBHon npoAyKTHBHOCTH $0T0CHHTe3a — 44 Mr G0 2 /r»AeHb. 
floBOJibHo HH3Ka y Hee Taione n CTeneHb peajin3an;HH MaKCHMajibHon peaJibHon <$oto- 
CHHTeTHnecKOH ciioco6hocth. IIo AaHHHM 1970—1971 rr., OHa cocTaBJineT 35% 
(CjieMHeB, 1980). 3 thm, HO-BHAHMOMy, H MOJKHO o6bHCHHTb He3HaTHTeJIbHHH 

npnpocT $HTOMaccH. 

IIpoAyKTHBHocTb. Bch HaA3eMHan $HTOMacca S. passerina HeBejinna 
h cocTaBjineT 25.2—31.4 nr/ra. IIpocJiencHBaeTCH 3HannTeJibHaH ycTonqnBOCTb 
HaA3eMHon $HTOMaccH no roAaM 

1970 1971 1972 1973 1974 1975 1976 1978 

B nr/ra 26.3 25.2 27.5 27.6 26.6 27.9 28.7 31.4 

BnpoAeHTaxoT Man- 83.8 80.2 87.6 87.9 84.7 88.8 91.7 100.0 

CHMaJIBHOH 


4 BejEHHHHa nojiyqeHa b 1976 r« npn HccjieflOBaHHH 3 aBHCHM 0 CTH <J)OTOCHHTe3a ot TeMnepaTypu. 
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Phc. 4. Ce 30 HHan AHHaMHKa KojnreecTaa BHnaBmnx oca^KOB ((9c), flHeBHOH npoAyKTHBHOCTH (#77), 

BHflHMOH (BH&) H n0T6HI^naJIBH0H (77 EO) HHTeHCHBHOCTH (J)OTOCHHTe3a. 

Town: 1 — 1969, 2 — 1970, 3 — 1971, 4 — 1972. 


MaKCHMajibHan BejiHHHHa Hajj3eMHon <$HTOMaccH OTMeneHa b GjiaronpnHTHOM 
1978 r., ; MHHHMajiBHan — b OTHocnTejibHO cyxoM 1971 r. (nocjie Kpaiffle cyxoro 
1970 r.). 

Macca oahoji6thhx no6eroB TaKJKe He 3 HaHHTejibHa h cocTaBJineT 2.2—7.0 Kr/ra. 

1970 1971 1972 1973 1974 1975 1976 1978 

B nr/ra 3.3 2.2 4.5 4.6 3.6 4.2 5.6 7.0 

B npoi^eHTax ot Man- 44.5 29.7 60.8 62.1 48.6 56.7 75.7 100.0 

CHMaJIbHOH 

B Te^erae ce30Ha BereTaijHH Macca OAHOJieTHHX noSeroB MeHHJiacb ot 0.6 ao 
2.2 Kr/ra b 1971 r. h ot 2.7 ao 4.5 Kr/ra b 1972 r. B o6ohx cjiynanx MaKCHMajibHan 
BejiHHHHa MaccH npnypoHeHa k cpeAHejieTHeMy nepnoAy 

5 VI 14 VI 26 VI 27 VI 6 VII 17 VII 26 VII 6 VIII 

1971 r., Kr/ra — 0.6 1.4 — 2.0 2.2 2.0 1.6 

1972 r., Kr/ra 2.7 3.7 — 4.2 4.3 3.9 — 4.5 

JIhctbh Ha yAJiHHeHHHX oahojiothhx no6erax coxpaHHiOTCH ao nepBofi AOKaAH 
okth6ph (1976 r.). OApeBecHerae toah^hhx no6eroB 3aKaHHHBaeTCH npnMepHo 
b KOHn;e hoh6ph. Macca oApeBecHeBnrax yAJiHHeHHHX oahojicthhx no6eroB b Te- 
neHne 3 hmh yMeHbmaeTCH BAsoe (c 65.2 b 0KTn6pe 1976 r. ao 33% b Mae 1977 r.) 
ot MaKCHMajibHon (b aBrycT© 1976 r.). 3 to hpohcxoaht b ochobhom bcjicactbhg 

H 06 jiaronpHHTHHX yCJIOBHH B0CHH, KOrAa MOP03H H OCo 6©HHO CHJIbHH© BGTpiI' 
cnoco6cTByiOT OTnaAy OTMepnrax (nacTO h jkhbhx) xpynKnx BepxHnx HacT©H no- 
6©roB. 5 

Xhmhhcckhh c o c t a b. AHajiH3 XHMHHecKoro cocTaBa S. passerina\ 
b pa3HH© ncpnoAH BereTaijHH noKa3aji, hto HanGojibmyio HHTaTOJibHocTb no6ern 
hm©k)t b $a3y OTpacTaHHH (Ta6ji. 2). H©o6xoahmo otmcthtb, hto b©choh 1972 r. 
BHnaAajin ao>kah h b no6erax cojihhkh bopoGbhhoh coAep>Kajiocb HaMHoro 6oJibme; 
npoTenHa, h©m b aacynuraByio B©CHy 1973 r. Kojihhcctbo ©ro b 1972 r. b Hanajie: 
hiojih cocTaBJiHJio 14,5 %, k cepeAHHe aBrycTa, KorAa Hanajiacb 3acyxa, oho chh- 
3Hjiocb ao 12.5%. B OTHocnTejibHO BJia^KHoe jieTo 1973 r. b cepeAHHe aBrycTa Ha- 
6jiK>Aajiocb BHCOKoe coAep>KaHHe npoTenHa h jramb k cepeAHHe HonGpn oho chh- 
3Hjiocb (Ta6ji. 2). TaKHM o6pa30M, cpoKH BLinaACHHH h KOJinaecTBO ocaAKOB oKa-; 
SHBaiOT BJIHHHHe Ha XHMHHeCKHH COCTaB H HHTaTeJIbHOCTb COJIHHKH BOpo6bHHO0 
b BeceHHee h jieTHee BpeMH. B oceHHHH h 3hmhhh ce30HH HHTaTejibHaH n;eHH 0 CTi> 
OAHOJieTHHX no6eroB coxpaHaeTCH bhcokoh. B bto BpeMH b oApeBecHeBmnx 0 
HeoApeBecHeBmHX nacTnx OAHOJieTHHX no6eroB coAepjKHTCH ot'9.6 ao 11.5% npo^ 
TenHa. IlnTaTejibHan n;eHH0CTb MHorojieTHnx OApeBecHeBmnx no6eroB no cpaBHe- 
HHK) C OAHOJieTHHMH OHeHb HH3K3 (Ta6jl. 2). 

XapaKTepHon oco6eHHocTbio XHMHnecKoro cocTaBa cojihhkh bopo6bhhoh hb- 
jineTCH BHCOKoe coAepncaHHe 3 ojih h HH3Koe — KjieTnaTKH. B pasHHe $a3H jieT- 
Hero pa3BHTHH KOJIHHeCTBO KJieTHaTKH KOJiefijieTCH OT 12.5 AO 19.4% s K BeCH0 
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TAB JIHIJA 2 

CpaBHeHHe XHMiraecKoro cocTaBa Salsola passerina no ce30HaM n b pa3Hwe ro^bi 


(peHOJiornqecKoe 




HacTb pacTermH 

Bo^a, 

B % OT 
BOBfl.- 

CocTaB, B % OT a6c. 

-cyx. BemecTBa 

COCTOHHHe 

MaTa coopa 

cyx. 

BemecT- 

Ba 

30Jia 

npo- 

T0HH 

JKHp 

KjieT- 

naTKa 

B9B 

X)TpacTaHPie no- 

29 

V 

1972 

OAHOJieTHne no6ern 

6.2 

28.6 

23.6 

3.5 

15.0 

29.3 

6eroB 

26 

V 

1973 

» » 

5.0 

22.0 

12.6 

1.0 

16.0 

48.4 

gyTOHEraaAHH H 

20 

VI 

1971 

» .» 

6.5 

32.3 

13.2 

5.6 

17.9 

31.0 

n;BeTeHHe 

21 

VI 

1972 

» » 

8.0 

28.3 

13.2 

5.0 

18.0 

35.5 

8 

VII 

1972 

» » 

10.4 

25.4 

14.5 

4.4 

16.1 

39.6 

XIjioAOHomeHne 

3 

VIII 1976 

» » 

5.7 

15.0 

11.9 

0.1 

18.5 

64.5 

15 

VIII 

1972 

» » 

10.3 

26.6 

12.5 

0.9 

19.4 

40.6 


18 

VIII 

1973 

» » 

6.4 

11.8 

14.1 

1.3 

12.5 

60.3 

OceHHHH noKon 

10 

X 

1976 

HeoApeBecHeBnme na- 
CTH OAHOJieTHHX no- 
6eroB (3ejieHtie) 

2.2 

32.6 

11.8 

0.7 

12.5 

42.4 


10 

X 

1976 

OApeBecHeBmne nacTH 
OAHOJieTHHX no6eroB 

2.4 

11.3 

10.3 

2.2 

19.9 

56.3 


13 

XI 

1973 

OAHOjieTHne no6ern 

5.7 

27.3 

12.8 

0.9 

16.7 

42.3 

3HMHHH HOKOH 

1 

XII 

1976 

OApeBecHeBnme nacTH 
OAHOjieTHHx no6eroB 

4.4 

12.3 

10.5 

2.1 

18.0 

57.1 


14 

II 

1977 

OApeBecHeBmne o^ho- 
jieTHne no6em 

1976 r. 

5.6 

15.9 

11.5 

1.1 

17.3 

54.2 


12 

III 

1974 

MHorojieTHne oApesec- 
Hearnne no6ern 

5.4 

9.1 

3.9 

1.6 

31.6 

53.8 

BeceHHHH hokoh 

2 

V 

1977 

OApeBecHeBnme oaho- 
jieTHne no6ern 

1976 r. 

5.4 

14.6 

11.0 

1.9 

22.6 

49.9 


5 

V 

1977 

To me 

5.9 

12.9 

9.6 

2.5 

22.1 

52.9 


b oApeBecHGBmHX no6erax oho yBejranHBaeTCH ao 22.6%. CojiHHKa — mhfkhh 
K opM, b HeM Majio >KHpa (0.1— 5.6%) h caxapoB (0.4—0.9%). 5 KojranecTBO 3ojih 
(no pa3HHM o6pa3n;aM) KOJie6ajiocB b ihhpokhx npe^ejiax (11.3—32.6%). Ilo jjaH- 
hhm lOHaTOBa (1954), b TeneHne Bcero nepnofla BereTaijHH h b 3HMHee BpeMH b <|>h- 
TOMacce cojihhkh cofl;ep>KajiocB Mano 3ojibhhx BemecTB (31.47—19.03%) c MaKcn- 
MyMOM b $a3y OTpacTaHHH. Hanra aHajiH3H noKa3ajra Hanfiojibinee KOJinnecTBo 
30JIBI B $a3H OTpacTaHHH H 6yTOHH3an;HH. Ilo flaHHHM K). M. |MnponiHHHeHKO 
(1977), b cocTaBe 30jih 3ejieHHX no6eroB MHoro Na, Cl, Ca, Mg h Majio P. 

Pa3AejiBHHH aHajrna OApeBecHeBnrax h 3ejieHHX nacTen oahojiothhx no6eroB 
H03B0JIHJI BHHBHTB 0 C 06 eHH 0 CTH HX XHMHHeCKOrO COCTaBa B OC0HHHH H OTHaCTH 
3hmhhh ce30HH. OKa3ajiocB, hto HeoApeBecHeBnrae Hacra oAHOJieTHHX no6eroB t 
KOTOpHe OC0HBK) H 3HMOH COXpaHHIOT 3eJieHyiO OKpaCKy, 3HaHHTeJIBHO OTJIHHaiOTCH 
no XHMnnecKOMy cocTaBy ot OApeBecHeBnrax hx nacTefi. B 3ejieHHx nacTHX co- 
Aep^KHTCH b 2—3 pa3a 6ojii>me 30jih h hohth b 1.5 paaa MeHBme KJieTnaTKH, kojih- 
necTBo >ne npoTenHa npnMepHO oAHHaKOBoe (10.3—11.8%). TaKHM o6pa30M„ 
b Hanane 3hmh 3ejieHHe nacTH cojihhkh bopo6bhhoh hbjihiotch ochobhhm hctoh- 

HHKOM MHHepaJIBHOrO HHTaHHH 2KHBOTHHX, KOTOpHe B JI0THHH HepHOA HOeABIOT 
paCTeHHH C BHCOKHM COAep>KaHHeM MHHepaJIBHHX BemecTB, a B 3HMHHH, HO-BH- 
AHMOMy, HCHHTHBaiOT HX HeAOCTaTOK. 

B cocTaBe npoTenHOBoro KOMHJieKca cojihhkh HaHAeHo 17 aMHHOKHCJiOT. H 3 hhx 
npeo6jiaAaiOT thcthahh, acnaparnHOBan, rjiyraMHHOBaH ‘khcjioth h jieiin;HH. 
IIpoTenH cojihhkh othochtch k nojmon;eHHHM 6ejmaM, b HeM o6Hapy>KeHH BCe 
He3aMeHHMHe aMHHOKHCJIOTH. 

Xo3HHCTseHHaH x a p a k t e p e c t h k a. S . passerina — pacTe- 
Hne BHeoKoro KopMOBoro AOCTOHHCTBa. 3HaneHHe ee HCKJiiOHHTejibHo BejiHKo, 
T aK KaK oHa CJiy>KHT ochobhhm nacT6Hm;HHM kojjmom Rim Bep6jiK>AOB b TeneHne 
BHMH, BeCHH H OC 0 HH (lOHaTOB, 1954). CnHTaeTCH HaHCHpOBOHHHM KOpMOM, oco- 


6 Qnpegejijuiacb cyaraa moho- h a*caxapHAOB. 
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6 eHH 0 BecHoik CoAepncaHne npoTenHa b TeneHne Bcero ro^a AOCTaTorao bhcoko& 

(Ta6ji. 2). 

B 3 anjiio^eHne KOMmieKCHoro onncaHHH S . passerina kopotko oxapaKTepn3ye^ 
ee 3Ko6HOMop$y. 

S. passerina ■— AOHTpajiBHoro6HHCKo-ajiamaHBCKHH nycTHHHHH bha* Ha 6 ojib- 
men nacTH apeajia — AOMHHaHT, bhhocht He cjihhikom 6 ojibmoe 3acojieHHe hohbbi, 
3tO HGBHCOKHH KOMHaKTHHH B OCHOBaHHH KyCTa J T MOJIOABIX H OHeHb pHXJIHH CHJIbHo 
napTHKyjinpyioiAHH y CTapnx oco6efi CTep^KHeKopHeBon hbctohiahh nojiyKyCTap- 
HHHeK. Ero roAHHHHe reHepaTHBHBie h BereTaTHBHBie no6ern yAJiHHeHHue, otmh- 
paiomne oceHBio ao SasajiBHOH Hacra, cocTaBjinioiAeH 10 — 20% hx nepBOHanajibHog 
AJihhh h HecymeH noHKH-no6erH B03o6HOBJieHHH (6paxH6jiacTbi). JIeTHe-3HMHe3e- 
jieHoe pacTeHne c AJinTejibHHM ABO TeHHeM b TeneHne Bcero JieTa (6e3 nepepBiBOB 
b OTHocHTejiBHo 6 ji aronpHHTHLie toah h c nepepHBaMH b 3acynuiHBHe). AHeMo- 
$Hji-aBToraM h reMnaHeMoxop. 

CoAepjKaHne boah b jihctbhx cojihhkh bopo6bhhoh H3MeHHeTCH b pa3HHe no 
yBJia>KHGHHK) TOAH. HHTeHCHBHOCTB TpaHCHHpaAHH HGBHCOKa. Cy6jieTaJIbHHH 
Ae^HAHT OTHOCHTeJIBHO BHCOKHH (47%), MaKCHMajIbHHH peaJIbHHH BOAHHH A^HAHT 
b 3thx ycjiOBHHX 6jra>Ke, He m y ocTajiBHBix bhaob, k cy6jieTajibHOMy (30%). PacTe- 
Hne MOJKeT HCHHTHBaTb 3aTpyAHeHHH b BOAOCHa6)KeHHH y ho ohh He hphboaht 
k Heo6paTHMBiM HOBpe>KAeHHHM ero jiHCTOBoro annapaTa. 

S. passerina CBOHCTBeHHH HH3Kne MaKCHMa jiBH ue 3HaneHH h pa3JiHHHHX noKa- 
3aTeJieH <|)OTOCHHTeTHHeCKOH AOHTeJIbHOCTH, He3HaHHTeJIBHH HX KOJie6aHHH HO 
roAaM. CyAH no bhcokhm BejiHHHHaM CBeTOBoro HaciaiAeHHH h TeMnepaTypHoro 
OHTHMyMa $OTOCHHTe3a, OHa xopomo npHcnoco6jieHa k aobojibho cypoBOMy paAna- 
AHOHHOMy h TenjioBOMy penumaM MecTOo6nTaHHH. 

06iAaH HaA3eMHan <$HTOMacca HeBejiHKa h b pa3HHe toah MeHneTC h cjia 6 o. 
Macca oAHOJieTHHX no 6 eroB TaK me Majia y ho noroAHHHan H 3 MeHHHBOCTB ee Bce- 
TaKH BupajKeHa. MaKCHMyM yponcan HaA3eMHOH MaccH npnyponeH k cepeAHHe 
JieTa. 

S. passerina — pacTeHne oneHb xopomero KopMOBoro AocTOHHCTBa. CoAep- 
HcaHHG npoTenHa b no6erax b TeneHne Bcero roAa AocTaTorao BHcoKoe. IIpoTenH 
OTHOCHTCH K H0JIH0A6HHLIM 6eJIKaM, COAep^KaiAHM BCe He3aMeHHM£ie aMHHOKHCJIOTH. 
CoAepncaHHe 30 jih BBicoKoe, KJieTHaTKH h jKnpa Majio. Ha XHMHHecKHH cocTaB 
BeCHOH H JieTOM BJIHHIOT OCaAKH (HX KOJIHHeCTBO H BpeMH BHHa AOHnH). KaK OCeHBK), 
TaK H 3HMOH HHTaTeJIBHOCTB COJIHHKH AOBOJIBHO BBICOKaH, HO MaKCHMaJIBHa 0H3 
BecHofi b $a3y OTpacTaHH h no6eroB. B 3to BpeMH S. passerina cjiyjKHT Hanui- 
POBOHHHM KOpMOM RJ1H. Bep6jIK)AOB. 

TaKHM o6pa30M y b ao^om ajih S . passerina b HCCJieAOBaHHux ycjiOBHHX xapaK- 
TepHa ycTOHHHBOCTB mhothx 6 nojiorHHecKHX h <$H3HOJiorHHecKHX nepT. TaK, OHa 
OTjiHHaeTCH: 1) hoctohhctbom hhcjichhocth ho roAaM (BopncoBa, CaH>KHA, 1978), 
nocKOJiBKy He BnaAaeT b cocTOHHne hokoh, KaK Apyrne pacTeHHH, b HeGjiaronpnHT- 
HBI 0 Ce30HH H TOAH (BopHCOBa H AP-, 1976); 2) He3HaHHTeJIbHHMH H3MeHeHHHMH 
b HeoAHHaKOBHe no y bji a>KHeHHio toah pa3jiHHHBix HOKa3aTejieH $OTOCHHTe3a; 
3) npaKTHHeCKH OAHHaKOBOH o 6 lAeH npOAyKTHBHOCTBK) HaA3eMHOH $HTOMaCCBI B pa3- 
HBie toah; 4) e>KeroAHHM AseTeHneM h Ka>KAHH toa bbicokoh ho cpaBHeHHio c APY“ 
thmh (AOMHHnpyioiAHMH) pacTeHHHMH (BopncoBa, IlonoBa, 1978) CTeneHBK) reHepa- 
thbhocth AOHononyjiHAHH. TeM He MeHee b 6 paxaHTeMOBO-peoMiopHeBOM c KycTap- 
HHKaMH coofiiAecTBe S. passerina He AOMHHnpyeT. Ochobhoh hphhhhoh btoto, no- 
BHAHMOMy, MOHCHO CHHTaTB JierKHH MexaHHHeCKHH COCTaB HOHBH B HCCJieAOBaHHOM 

coofiiAecTBe (YMapoB, HKyHHH, 1974). 

KaK ycTaHOBHJiH K)HaTOB (1954) h T. K. TopAeeBa c coaBTopaMH (1980), S . pas¬ 
serina THroTeeT k cyrjiHHHCTBiM cy6cTpaTaM. OHa nepeHocHT tojibko HOBepxHOCTHoe 
onecnaHHBaHHe hohbh, a Ha necKax h cynecnx He pacTeT. KopHH ee b 6paxaHTeMOBO- 
peoMiopneBOM coofiiAecTBe pacnojioHceHH ropa3AO Gjinn^e k HOBepxHOCTH hohbh 
(ao 70 cm), 6 neM KopHH AOMHHnpyioiAHX bhaob (peoMiopHH ao 130 cm, 6paxaHTe- 
MyMa — ao 85 cm). OneBHAHO, ohh He BcerAa MoryT b hojihoh Mepe oSecneHHTB 
pacTeHne boaoh. 06 3tom CBHAeTejiBCTByiOT h AaHHue no BOAHOMy peHCHMy. 


® flaHHHe no T rjiy6nHe npoHHKHOBeHHH KOpHea pacTeHHH b 6paxaHTeMOBO-peoMiopHeBOM 
coo6mecTBe jno6e3no npeAOCTaBJieHH HaM 1^. A aBa}KaM A eM - 
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CpaBHeHne 3anaca boah b jihctbhx, ee pacxojja h B03HHKaioin;ero peajiBHoro 
#e<|)Hn;HTa b hx ce30HH0H h noroAHHHon AHHaMHKe no3BOjineT c^ejiaTB bhboa, hto 
S. passerina HcntmiBaeT Gojibnrae no cpaBHemno c AOMHHaHTaMn 3aTpyAHeHnn 
B ofiecneneHHH ce6n BJiaron (CBemHHKOBa, Bo6poBCKan, 1980). Pa3HHn;a Me>KAy 
Cy^JIGTaJIBHBIM H MaKCHMaJIBHHM poaJIBHMM BOAHHM y H66 HaHMGHBHiaH 

(17% npoTHB 23—25 y Apyrnx bhaob). 

CjieAyeT otmcthtb TaK>Ke oneHB cjiaGyio 3<£<|)eKTHBHOCTB ijBeTeHHH S. passerina , 
HeCMOTpn Ha ero enceroAHOCTB n BHCOKyio CTeneHB reHepaTHBHOCTH ijeHononyjiHAHH. 
CeMeHa 3aBH3BiBaiOTCH He KancAHH toa, ypojKanHOCTB hx HeBejimca, 3anaca ceMHH 
b noHBe npaKTHnecKH HeT (BecnajiOBa h AP-, 1980). I^eHononyjiHAHH S. passerina 
y>Ke 6ojiee 10 JieT He nonojiHHJiacB mojioahmh oco6hmh (AaHHBie 1976 r.). He m bh- 

3 BaHa BHJIOCTB IJBeTeHHH COJIHHKH B 3THX yCJIOBHHX ofiHTaHHH, HOKa CKa3aTB TpyAHO, 
HO 3TO OAHa H3 HpHHHH CJia6orO B0306H0BJieHHH H HH3KOH HHCJieHHOCTH paCTeHHH. 
Bo3mo>kho, ceMeHa cojihhkh 6bictpo TepniOT BCxonceCTB, 7 no3TOMy ohh He HananjiH- 
BaiOTCH b noHBe, a ycjiOBHH ajih npopacTaHHH SjiaronpnHTHH 3AecB AaJieKO He kbjk- 
AHH TOA- B CBH3H C 3THM HOHOJIHeHHe IjeHOnOnyjIHAHH npOHCXOAHT OHeHB peAKO, 
npeo6jiaAaiOT CTapeiomHe h CTapue oco6h. 

TaKHM o6pa30M, xoth S . passerina b n;ejiOM onem xopomo npncnocoSjieHa 
k >kh3hh b nycTHHHBix ycjioBHHX, 3Kt)jiorHHecKaH oficTaHOBKa 6paxaHTeMOBO-peo- 
MropneBoro coo6m;ecTBa He HBJineTCH ajih Hee onTHMajiBHon. 
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7 CorjiacHO MHOronncjieHHBiM hcc jieAOBaHHHM , upose aghhhm b CpeAHen A3hh, CBe>Keco6paH 
HHe ceMeHa paaiiHHHHx bhaob poAa Salsola He hmciot nepnOAa hokoh. Ohh oCuaAaioT tohkhmh 
noKpoBaMH, HOBTOMy 6hctpo npopacTaioT h He npHcnoco6jieHH k AJiHTejibHOMy xpaHeHHio (IIIaA- 
Kan, 1977). 
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AH CCCP, 56. 


EOTaHHHeCKHH HHCTHTyr 

hm. B. JI. KoMapoBa AH GGGP, 
JleHHHrpag. 


IIojiyqeHO 29 IV 1981. 


S UMMARY 

Salsola passerina is one of the main pasture plants of the Gobi Desert with Centralgobi- 
Alashan distribution. It is a low dwarf-semishrub with prolongated annual shoots. The part 
of shoots that die off every year makes up 80—90% of their primary length. The innovation 
buds are placed at the basal parts of the shoots. Salsola passerina is a chimochlorous 
plant that is blooming for the whole summer. It is anemophilous, autogamic and hemianemocho- 
rous. Its water relations to a great extent depend on the variability of water supply. Under eco¬ 
logical stress conditions this species experiences certain difficulties in water supply, which, 
however, do not lead to the irreversible disturbances in the vital activity of leaves. Low niaxi- 
mum values of'different photosynthetical indices and high values of light saturation and tempe¬ 
rature optimum of photosynthesis are characteristic for this species. General above-ground 
phytomass is not great (25—31 kg/ha). Phytomass of annual shoots varies from 2.2 to 7.0 kg/ha 
depending on precipitation. The content of the protein is'very high throughout a year. 
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B. <I>. CeMHXoB, O. A. HoBOJKiuioBa 

TAKCOHOMHHECKAfl IJEHHOCTb 
AMHHOKHCJIOTHOrO COCTABA CEMflH 

V. F. SEMIKHOV, O. A. NOVOZHILOVA. TAXONOMIC VALUE 
OF THE AMINO ACID COMPOSITION OF SEEDS 

Ha npiuviepe ceM. Poaceae o6cy>KAaeTCH bo 3 mo>khoctb HcnojiB30BaHHH aMHHOKHCJioTHoro co- 
cTaBa KaK TaKconoMiraecKoro npH3HaKa. IIocjieAOBaTejiBHO aHajiH3HpyioTCH BapHa6ejn>HOCTB h 
xapaKTepnocTL 3Toro noKa3aTejm BH^a, po^a, Tpn6bi, noflceMencTBa. Cflejian bubo# o tom, 
HTO HHJKHHM TaKCOHOMHHeCKHM ypOBHeM HCn0JIB30BaHHH aMHHOKHCJIOTHOrO COCTaBa HBJIHeTCH 
bh^oboh. 3tot noKasaTejiB mojkgt 0Ka3aTbCH oneHB nojie3HHM npn BtiHJieHeHHH H3 reTeporeHHoro 
po,n;a 6ojiee roMoreHHtix po^oB, ho oco6emio oh nepcneKTHBeH ajih yTOHHeHHH o6i>eMa Tpn6 h 
noflceMencTB. 

HcnojiL30BaHHe AaHHBtx o XHMnnecKOM cocTase h CBOHCTBax BenjecTB b ijejinx 
CHCTeMaraKH nojiynHJio mHpoKoe pacnpocTpaHeHne h npn3HaHHe. BepoHTHo, b npHH- 
Anne H3yneHHe jho 6 lix npnpoAHLix BemecTB mojkct AaTB nojie3Hyio ajjh cHCTeMamKa 
HH(|)opMaD;HH). HeM 6ojiLme mli HMeeM noKa3aTejien, TeM o6i>eKTHBHee Hama npeA- 
CTasjieHHH o B3aHMooTHomeHHHx TaKCOHOB. Bo-nepBHx, noTOMy, tto xapaKTepn- 
CTHKH H CBOHCTBa JIK)6 hX BemjeCTB He a^eKBaTHO OTpa>KaiOT B3aHMOOTHOmeHHH 
TaKCOHOB, a HaXOAHTCH JIHIHB B KOppeJIHTHBHOH CBH3H C HOCJieftHHMH, HOCKQJIBKy 
opraHH3M HecpaBHeHHo cjionmee Jiio6oro cy6cTpaTa, ero cocTaBJiHiom;ero. Bo- 
BToptix, HcnojiL3yeMLie 6HOXHMHHecKHe HOKa3aTejin He yHHBepcajiBHti; ajih Ka>KAoro 
KJiacca Bem;ecTB cymecTByeT onTHMajiBHBtH pa3Mep TaKCOHOB, b rpaHHijax kotqphx 
CT eneHB KoppeJinniHH Han6ojiee BHCona. 3a npeAenaMH TancoHa (BBepx h bhh3 ho 
nepapxHHecKOH jiecTHHije) CTenem> KoppejiHAHH y6LiBaeT, TaKCOHOMnnecKan n;eH- 
hoctb Toro hjih HHoro GnoxHMHnecKoro HOKa3aTejia yMeHBmaeTCH. HanpnMep, 
B. Turner (1969) nnmeT, hto H3yneHHe MHKpoMOJieKyji (cboGoahhx aMHHOKHCJioT, 
TepneHOB, ajrcaJiQHAOB, $jiaBOHOHAOB h t. A-) nojiesHO ajih pemeHHH npoSneM Ha 
bhaobom ypoBHe n HH>Ke. Hcnojii>3yeMHe b HacTonm;ee speMH b cncTeMaTmecKOM 
njiaHe CBOHCTBa 6HonojiHMepoB TaK>Ke HMeiOT orpaHnneHHH. HanpnMep, 3JieKTpo(|)o- 
peTHnecKHH MeTOA nepcneKTHBeH npn H3yneHHH nonyjiHAHH BHyTpn BHAa, a^ih 
ycTaHOBJieHHH reHeTHnecKOH AHBepreHAHH Me>KAy bha^mh BHyTpn poAa (Boulter, 
Derbyshire, 1971; Gottlieb, 1977). HMMyHOXHMHnecKHH aHajiH3 6eJiKOB HcnojiL3y- 
eTcn ajih pemeHHH 3aAan mnpoKoro cneKTpa TaKCOHOMHnecKHX ypoBHen bhjiotl 
A o ceMenCTBa (Lee, Fairbrothers, 1978) h t. a* 9Ta HeyHHBepcajiBHOCTB 6 hoxhmh- 
necKHX xapaKTepnCTHK Ae^iaeT npe3BBPiaHHQ aKTyaJiBHLiM Bonpoc 06 hx hchqjib 30- 
BaHHH Ha pa3HLIX TaKCOHOMHHeCKHX ypOBHHX. 

B HacTOHm;eH pa6oTe paccMaTpnBaeTCH bo 3 mo>khoctb HcnojiB30BaHHH b cncTeMa- 
THKe TaKoro 6HOXHMHnecKoro HOKa3aTeJin, KaK aMHHOKHCJiOTHHH cocTaB ceMHH; 
oh HBJineTCH o6o6m;eHHi>iM noKa3aTejieM aMHHOKHCJioTHoro COCTaBa $paKn;HH Gejrca, 
pa3JIHHaK)Hi;HXCH HO 3TOMy npH3HaKy H npeACTaBJIHIOIAHX Co6on MHOrOKQMHOHeHT- 
HHe CHCTeMH. 9 to C03AaeT npeAnoctijiKH ajih coBnaAeanH no aMHHOKHCJiOTHOMy 
COCTaBy ceMHH COBCeM HepOACTBeHHBtX TaKCOHOB H TeM CaMHM OrpaHHHHBaeT B03- 

mojkhoctl HcnojiB30BaHHH AaHHoro HOKa3aTejiH b HjeJiHX CHCTeMaTHKH. 3aAana 

HaCTOHIAeH pa6oTH — BB[HBHTB npHHAHHHaJIBHyiO B03M0>KH0CTB HCH0JIB30BaHHH 
aMHHOKHCJioTHoro cocTasa ceMHH KaK CHCTeMaTHnecKoro npH3HaKa h Ha npnMepe 
3jiaKOB HOHBITaTBCH OHjeHHTB TaKCOHOMHHeCKHe ypOBHH erO HCH0JIB30BaHHH. Bh- 
AHMO, nepBBIM o6paTHJI BHHMaHHe Ha B03M0>KH0CTB HCn0JIB30BaHHH aMHHOKHCJIOT- 
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Horo cocTaBa ceMHH b CHCTeMaTHKe pacTeHHH hhohckhh nccjieAOBaTejiB H. Taira 
(1962, 1968). Taira nccjieAOBaji ceMeHa okojio 70 bhaob hohth 50 poaob ceM. Poaceae 
h CAeJiaJi pnA BajKHtix bhboaob o6 Hcnojii>30BaHHH aMHHOKHCJioTHoro cocTaBa ceMHH 
Ajih xapaKTepnCTHKH HOAceMenCTB. L. Watson h E. Creaser (1975) Ha ocHOBe jimepa- 
TypHHX AaHHHX no aMHHOKHCJiOTHOMy cocTaBy pnAa npeACTaBHTeJien 3JiaKOB hoa- 
TBepjKAaiOT bhboa, paHee CAOJiaHHHH Taira, o tom, hto OTAeJiBHHM rpynnaM 3jjaKOB 

($eCTyKOHAHHM, naHHKOHAHBIM, 0pH30HAHHM) COOTBeTCTByeT XapaKTepHHH flJIH 
HHX aMHHOKHCJIOTHHH COCTaB. B pHAe pa60T aBTOpOB HaCTOHmeH CTaTLH (CeMHXOB t 

1978a, 6 ; CeMHXOB h a p., 1978, h AP-) npn nccjieAOBaHHH 6 ojii>moro nncjia bhaob 
hohth 30 poaob, othochih;hxch k pa3HtiM Tpn 6 aM h HOAceMencTBaM 3jiaKOB h najiBMO- 
bhx, 6bijih CAejiaHH bhboah, HMeiomne CHCTeMaTnnecKoe 3HaneHHe: BO-nepBHx, ; 
BHyTpn pOAa aMHHOKHCJIOTHHH COCTaB MeHHeTCH MaJIO, HTO H03B0JIHeT Ha OCHOBaHHH 
AaHHBIX HO HeCKOJIBKHM HpoaHaJIH3HpOBaHHBIM BHA^M CyAHTB 06 aMHHOKHCJIOTHOM 
cocTaBe poAa; bo-btophx, 6jiH3Kne poabi xapaKTepH3yiOTCH xoth h HecKOJiBKO pa3- 
JIHHaiOmHMCH, HO 6jIH3KHM aMHHOKHCJIOTHBIM COCTaBOM, HTO H03B0JIHeT o6cy>KAaTb 
CHCTeMaTHnecKoe nojio>KeHHe oahhx poaob no OTHomeHHio k ApyrnM. OAHano ajih 
mnpoKoro HcnojiB30BaHHH aMHHOKHCJioTHoro cocTasa b CHCTeMaTHnecKnx pa6oTax 
Heo6xOAHMO yTOHHHTB BOHpOC O erO Bapna6eJIBHOCTH H yCTaHOBHTb B03M0JKHH6 
TaKcoHOMHHecKne ypoBHH, ta© AaHHBie no aMHHOKHCJiOTHOMy cocTaBy Han6ojiee 
TecHO KoppeJinpyiOT co seen cyMMOH CBeAGHHH, HMeiomHxcn no cooTBeTCTByiom;HM 
TaKCOHaM. BBIHCHeHHH BHyTpHBHAOBOH BapHa6eJIBHOCTH aMHHOKHCJIOTHOTO 

cocTasa ceMHH mbi (CeMHXOB h aP-> 1982) nposejiH cnenjHaJibHoe HCCJieAOBaHne. 
B Ta6ji. 1 npeACTaBJieHBi AaHHBie no BapHa6ejiBHOCTH (F, %) aMHHOKHCJioTHoro 
COCTaBa B 3aBHCHMOCTH OT TeXHHKH HCCJieAOBaHHH H ypOBHH TaKCOHa. HaHAeHO,; 
hto bo Bcex cjiynanx OHa He npeBBimaeT 10%, noaTOMy npn AOCTaTOHHO bhcokoh 
TeXHHKe HCCJieAOBaHHH MOJKHO XapaKTepH30BaTB aMHHOKHCJIOTHHH COCTaB BHAa 
no o6pa3n;y, B3HTOMy H3 eAHHCTBeHHOH tohkh apeajia, 3a oahh toa penp o Ay kijhh, 
eCJIH yCJIOBHH BereTaAHH He 6HJIH 3KCTpeMaJIBHBIMH. IIpH 3TOM HaAO HMeTB B BHAy,; 
hto peajiBHHH bha xapaKTepH3yeTCH onpeAOJieHHHM HHTepsajiOM b coAepncaHHH 
Ka>KAOH aMHHOKHCJIOTBI C F H6 BHHie 10%- 

BHyTpn poAa BapnaSejiBHocTB aMHHOKHCJioTHoro cocTasa HecKOJiBKO BHme, neM 
BHyTpn BHAa, OAHaKO MeHBme 10% (Ta6ji. 1). ,E(jih on;eHKH Toro, : b KaKOH CTeneHH 
BHyTpnpoAOBaH Bapna6ejiBHOCTB BHine, ne m BHyTpHBHAOBan, bhhhcjihjih cpeAHioio 
Bapna6ejiBH0CTB no pe3yjiBTaTaM KancAoro 3KcnepnMeHTa. G 3toh n;eJiBio cyMMH Ba- 
pnaSejiBHOCTeH ajih 15 aMHHOKHCJioT pa3AejiHJin Ha hhcjio aMHHOKHCJiOT n : S VJn. 
H 3 pacneTOB hckjhohchbi AaHHHe no Bapna6ejiBHOCTH n;HCTHHa h MeTHOHHHa, TaK 
KaK npn HcnojiB3yeMOH MeTOAHKe rHApojiH3a oth A®e aMHHOKHCJiOTH noABepnceHH 

3HanHTeJiBHBiM (ao 20—40%) pa3pymeHHHM (Berner, 1975). 

CpeAHHH BHyTpHBHAOBan Bapna6ejiBHOCTB, paccnHTaHHan TaKHM o6pa30M, co- 

CTaBJineT 2.5—5.4%, TorAa KaK cpeAHHH BHyTpnpoAOBan — 5.0-^-7.3%. BMecTe 

C TeM HejIB3H He OTMeTHTB OHeHB BHCOKOH BHyTpHpOAOBOH CTa6HJIBHOCTH aMHHO- 
KHCJioTHoro cocTasa ceMHH, hto 6hjio o6Hapy>KeHO KaK b Hamnx nccjieAOBaHHHx 
(CeMHXOB, 19786; CeMHXOB h ap*, 1978), TaK h ApyrnMH aBTopaMH. H. H. Monca 
(1973) npn H3yneHHH 23 bhaob mneHHii; Hameji, hto aMHHOKHCJIOTHHH cocTas ceMHH 
y hhx npaKTHnecKH HAeHTHneH. Ilpn HCCJieAOBaHHH 68 o6pa3u;oB A vena sterilis , 
289 o6pa3n;oB A. sativa h 11 Apyrnx bhaob poAa Avena He oTMeneHO cymecTBeHHHx 
pa3JiHHHH b hx aMHHOKHCJIOTHOM cocTase (Pomeranz et al., 1973). 

TeM He MeHee BHyTpn poAa Me>KAY BHAaMH b pha© cjiynaeB hmciotch pa3JiHHHH. 
B nccjieAOBaHHHx aMHHOKHCJioTHoro cocTasa ceMHH poAa Gossypium 6 hjio HaHAeHO, 
C OAHOH CTOpOHBI, HTO aMHHOKHCJIOTHHH COCTaB o6jiaAae , I <f BHCOKOH BHyTpHBHAOBOH 
CTa6Hjii>HOCTi>io (BapHa6ejn>HOCTi> He npeBHmajia bo scex cjiynanx 10%), c Apyron, 
Me>KAy BHAaMH BHyTpn poAa hmciotch cymecTBeHHHe pa3JiHHHH no coAepncaHHio 
JiH3HHa h aprHHHHa (Otoul, Marechal, 1975). B Haninx nccjieAOBaHHHx (CeMHXOB 
h AP-, 1978) 6 hjio o6Hapy>KeHO, hto b poA© Stipa bhah S . sibirica h 5. badachscha- 
nica 3aMeTHO OTJinnaiOTCH ot Apyrnx bhaob h MejKAY co6oh no coAepncaHHio oahoh- 
AByx aMHHOKHCJioT. BMecTe c TeM Heo6xoAHMO otmcthtb, hto BHyTpnpoAOBan tomo- 
reHHocTb no aMHHOKHCJiOTHOMy cocTasy cymecTBeHHO 3aBHCHT h ot o6i>eMa poAa, 
npHHHMaeMOro TeMH hjih hhhmh CHCTeMaTHKaMH. IIpoAeMOHCTpHpyeM 3T0 nojionce- 
Hne Ha npHMepe poAa Bromus. 

Oahh aBTopn (Prat, 1960; Stebbins, Crampton, 1959) noHHMaiOT poA Bromus 
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TAEJIHIJA 1 

Bap0a6ejIBHOCTB aMHHOKHCJIOTHOrO C0CT3B9. CGMHH (tyo) B 39.BHCHMOCTH OT T6XHHKH 
HCCJieflOBaHHH H ypOBHfl TaKCOHa 
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J103HH 

3.7 

3.8 

7.9 

3.9 

5.0 

4.7 

7.5 

15.8 

9.8 

15.6 

Thcthahh 1 

5.0 

4.5 

6.5 

3.6 

4.6 

6.8 

9.5 

10.9 

5.0 

7.8 

AprHHHH 

2.4 

3.0 

4.8 

5.9 

8.3 

5.0 

6.8 

17.3 

13.3 

10.8 

AcnaparnHOBaa khc- 

2.2 

2.1 

8.0 

2.5 

3.4 

8.2 

6.6 

15.8 

17.1 

8.6 

jiOTa 











TpeOHHH 

3.7 

3.3 

3.6 

4.9 

7.9 

8.4 

9.5 

3.1 

7.4 

5.9 

CepHH 

2.4 

2.2 

2.4 

3.3 

5.1 

6.8 

7.8 , 

10.3 

3.3 

6.1 

TjnoTaMHHOBaa khc- 

1.2 

1.7 

3.0 

1.3 

3.1 

6.4 

4.7 

8.6 

12.9 

3.7 

jiOTa 











npOJIHH 

2.4 

3.0 

4.1 

6.0 

6.7 

6.8 

4.6 

24.6 

13.0 

7.9 

Tjihahh 

2.8 

2.6 

5.4 

2.2 

4.7 

7.2 

3.0 

12.0 

10.5 

4.0 

AJiaHHH 

2.5 

2.9 

6.3 

3.4 

4.8 

4.2 

3.8 

5.0 

13.9 

5.9 

IJhcthh 

7.7 

13.3 

16.7 

9.1 

12.3 

7.8 

30.5 

21.4 

37.2 

26.0 

BajiHH 

2.4 

2.2 

4.8 

7.1 

4.3 

11.0 

11.8 

12.1 

11.5 

5.2 

MeTHOHHH 

7.7 

6.7 

7.7 

17.5 

22.4 

21.4 

17.3 

7.6 

8.9 

10.5 

H3OjieHu;0H 

3.1 

2.9 

3.1 

6.1 

4.5 

2.6 

8.0 

4.3 

6.8 

10.7 

JleHAHH 

3.4 

3.1 

1.7 

2.9 

6.5 

2.4 

5.7 

4.8 

4.1 

12.0 

Tnp03HH 

3.3 

6.7 

6.7 

8.8 

6.4 

7.1 

10.9 

9.1 

10.9 

24.6 

OeHHJiajiaHHH 

1.9 

2.0 

3.7 

6.1 

5.8 

6.0 

9.4 

10.4 

5.7 

12.5 

AMMHaK 

4.3 

4.3 

8.3 

23.6 

13.5 

9.0 

13.2 

14.8 

13.3 

12.0 


b nrapoKOM CMHCJie. ^pyrne (I^BejieB, 1976) cwraiOT Heo6xoAHMHM BHAejiHTB pnA 
Poaob: co6cTBeHHO Bromus, a Taione Anisantha, Bromopsis . Amhhokhcjiothhh co- 
cTaB bhaob, bxoahiahx b 6ojiee y3Kne poah {Bromus, Bromopsis, Anisantha), onem 
6 jih30k. Ko3$$nn;HeHT sapnaninn BHyrpn poA&? 3a HCKJHoneHneM OAHon-AByx aMHHo- 
khcjiot, He npeBBimaeT 10%. OAHano ecjra mh 6yAeM paccMaTpnBaTB poA Bromus 
b mnpoKOM CMHCJie, to o6Hapy>KHM cymecTBeHHHe pa3JiHHHH Me?KAy BHAaMH h c^e- 
jiaeM bhboa o ero 3HanHTejiBHOH BHyTpnpoAOBon reTeporeHHOCTH no aMHHOKHCJiOT- 
HOMy cocTasy, nocKOJitny no 3T0My nonasaTejiio poA Anisantha 3aMeTHO oTJinnaeTCH 
ot poffOB Bromus n Bromopsis (Ta6ji. 2). B npejjejiax Tpn6 pa3Jinnnn MejKAy poAaMH 
no aMHHOKHCJioTHOMy cocTaBy B03pacTai0T (Ta6ji. 1). Ko3(|)$Hii;HeHTH BapnaijHH 
AJih MHornx aMHHo khcjiot npeBHmaiOT 10%, a cpe^Hnn BHyTpHTpn6Han Bapna6ejiB- 
hoctb AOcraraeT 9.5—11.7 nporas 5.0—7.3% BHyTpn poaob. Kan noKa3HBaiOT Hanni 
nccjieAOBaHHH, KajKAun poA b Tpn6e xapaKTepn3yeTcn cbohm aMnnoKncjioTHHM 
«npo$HJieM». ripaBAa, npn Bee 6ojiee y3KOM noHHMaHnn poaob pa3JiErann Me>KAy 
6 jih3Khmh poAaMH CTaHOBHTcn MeHee neTKHMH. 9 to bhaho Ha npnMepe othochtcjibho 
xopomo npopaSoTaHHHX b cncTeMaTEraecKOM njiaHe poaob Tpn6n Triticeae (Ta6ji. 2). 

HccJieAOBaHHHe poah hoatph6h Triticinae xapaKTepn3yioTCH bhcokoh CTe- 
neHBio cxoACTBa no aMHHOKHCJioTHOMy cocTasy n OTJinnaiOTcn APyr ot Apyra coAop- 
HaHneM OAHon-AByx aMHHOKnc jiot. Poah tph6h Bromeae (b hohhm annn IjBejieBaj, 
1976) AOMOHCTpnpyiOT 6ojiBmoe cxoactbo Me?KAy cofion, 3a HCKJHoneHneM poAa 
Anisantha (Ta6ji. 2). 

fljin on;eHKH CTeneHH cxoACTBa (hjih pa3Jinnnn) Me>KAy poAaMH no aMHHOKHCJiOT- 
HOMy cocTaBy mh npoBepnjin pnA mctoaob MaTeMaTEraecKon o6pa6oTKn n hchojib- 
30Bajin A®a H3 hhx: hhaokc pa3JiErann (Metzger et al., 1968) n nona3aTejiB A^Bep- 
rempcn cxoACTBa (Harris, Teller, 1973) (no: Black, Harkins, 1977). ,ZJjih BHnncjie- 
Hnn 3HaneHHH bthx noKa3aTejien aMHHOKHCJioTHHn cocTaB ceMHH nccJieAOBaHHEix 
bhaob npeACTaBjineTcn b BHAe ocTaTKOB aMHHOKncjioT Ha 10 3 ocTaTKOB, a caMH pa3- 
Jihhhh BHpancaiOTcn b OTHOCHTejiBHHx eAHHnijax. ^arane Tafiji. 3 noKa3HBaiOT, bo- 
nepBHX, hto BHyTpnpoAOBHe pa3Jinnnn 3HannTejiBHO Hnnce b 6ojn>nraHCTBe cJiy- 
^aeB, neM MencpoAOBHe BHyTpHTpn6HHe pa3Jinnnn no o6ohm 3thm nonasaTejiHM; 
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TAEJIHIJA 2 

Amhhokhcjiothwe[ cocTaB ceMHH HeKOTopbix poAtfB Tpn6 Bromeae h Triticeae 



Bromeae | 

| Triticeae , noflTpnOa 
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cq 
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qncjio HCCJieaoBaHHbix bh^ob 


1 1 

* 1 

3 1 

7 1 

! 3 

1 1 

1 

1 1 

1 3 1 

1 

JIH3HH 

3.8 

3.9 

4.7 

4.4 

2.9 

3.0 

2.6 

2.7 

2.6 

2.6 

Thcthahh 

2.6 

2.5 

2.3 

2.4 

2.1 

1.9 

2.2 

2.1 

2.2 

2.2 

AprHHHH 

4.8 

5.2 

6.3 

5.6 

4.9 

5.3 

4.3 

4.5 

5.8 

4.3 

AcnaparnHOBaa khc- 

5.6 

5.6 

7.9 

6.4 

5.0 

4.9 

4.7 

5.0 

4.7 

4.6 

jiOTa 











TpeoHHH 

3.3 

3.2 

3.4 

3.8 

3.0 

3.1 

2.7 

2.6 

2.7 

2.9 

CepnH 

4.1 

4.0 

4.1 

4.1 

4.0 

3.6 

3.8 

4.0 

3.8 

4.2 

rJHOTaMHHOBaa khc- 

26.6 

26.3 

21.0 

24.0 

31.1 

30.9 

33.5 

34.0 

31.6 

32.5 

jiOTa 











IIpOJIHH 

11.5 

10.4 

8.4 / 

9.7 

11.7 

10.5 

12.7 

11.5 

9.8 

11.8 

Tjihahh 

4.5 

4.6 

5.0 

5.4 

3.8 

3.9 

4.4 

3.5 

3.8 

3.7 

AjiaHHH 

4.0 

4.2 

5.6 

4.9 

3.5 

3.6 

3.2 

3.4 

3.5 

3.4 

IlHCTHH 

3.7 

2.5 

2.5 

2.2 

2.1 

3.8 

0.9 

1.1 

2.2 

1.3 

BajiHH 

4.6 

5.0 

6.2 

5.5 

4.3 

4.0 

4.2 

4.4 

4.6 

4.3 

MeTHOHHH 

1.7 

1.7 

1.4 

1.5 

1.6 

2.2 

1.6 

1.6 

2.2 

1.5 

H30JieHI^HH 

3.6 

3.8 

4.0 

3.5 

3.3 

3.0 

3.1 

3.3 

3.0 

3.6 

Jleni^HH 

6.0 

6.2 

6.0 

6.1 

6.2 

5.8 

6.1 

6.2 

6.7 

6.4 

Tnp03HH 

3.2 

3.5 

3.4 . 

3.2 

3.1 

2.9 

2.9 

2.2 

2.5 

3.1 

OeHHJiajiaHHH 

4.3 

4.6 

4.8 

4.8 

4.9 

4.2 

4.3 

5.1 

4.5 

4.7 

Ammtok 

2.! 

2.8 

2.4 

2.5 

2.5 

i 

3.4 

2.8 1 

2.8 

3.2 

2.9 


BO-BTOpHX, B pHA© CJiy^aeB pa3JIHHHH B aMHHOKHCJIOTHOM COCTase PO^OB, OTHOCH- 

id;hxch k oahoh Tpn6e, 3HanHTejn>H0 66jn>nrae, neM Me>KAy poAaMH, othochih;hmhch 
k pa3HtiM Tpn6aM. HanpnMep, HaHA^HO, too ecjin Me>KAy poAaMH Festuca h Dactylis 
(Tpn6a Poeae) hhaokc pa3JiHHHH cocTaBJineT 176, to Me^^y pojjaMH Festuca (Poeae ) 
h Bromopsis {Bromeae) — 72, Dactylis {Poeae) h Anisantha {Bromeae) — 132, 
a Me^Kjjy Anisantha {Bromeae) h Boissiera {Bromeae) — 248 (Ta6ji. 3, 4), Tan too 

B03M02KH0CTH HCH0JII>30BaHHH aMHHOKHCJIOTHOrO COCTaBa CeMHH KaK CHCTeMaTHHe- 
CKoro npH3Hana mvieioT cepte3Hoe orpaHHneHHe y>Ke Ha ypoBHe xapaKTepncTHKn 
Tpn6. BMecTe c TeM oto He 03HanaeT, too ho aMHHOKHCJiOTHOMy cocTaBy Mens Ay Tpn- 
6aMH Hejii>3H ycTaHOBHTt pa3JiHHHH: KajK^aH Tpn6a MO>KeT 6htb oxapaKTepn30BaHa 
COA©P>KaHHeM OTAeJIBHHX aMHHOKHCJIOT HJIH rpyHH aMHHOKHCJIOT. G HjejIBIO HOKa- 
3aTB, TOO AJIH KaHKAOH TPh6h HMeiOTCH «MapKepHtie» aMHHOKHC JIOTH, COAep>KaHHe 
KOTOptlX OTJIHHHO OT HX COA©P>KaHHH B APyrHX Tpn6aX, HpoaHaJIH3HpyeM AStHHtie 

Ta6ji. 2 h 5. 

Tpn6a Bromeae oneHt cxoAHa no aMHHOKHCJiOTHOMy cocTaBy c tph6oh Triticeae, 
HO yCTOHHHBO OTJIHHaeTCH OT HOCJieAHeH 6oJiee BHCOKHM COA©P>KaHHeM JIH3HHa H 
noHHHceHHHM coA^P^KaHHeM rjiioTaMHHOBOH khcjioth (Ta6ji. 2). OneHt reTeporeHHan 
c tohkh 3peHHH aMHHOKHCJiOTHoro cocTasa ceMHH Tpn6a Poeae oTjranaeTcn ot scex 
Apyrnx Tpn6 6ojiee bhcokhm coAepnsaHHeM <$eHHJiajiaHHHa (Ta6ji. 5). Tpn6a Stipeae 
(HCKJHOHan poA Dichelachne) oTjmnaeTCH ot scex ocTajiBHHx bhcokhm C 0 Aep>KaHHeM 
aprnHHHa h acnaparHHOBOH khcjioth. K Hen no 3T0My noKa3aTejiio npH6jra>KaeTCH 
oneHt reTeporeHHan Tpn6a Aveneae, ho Me>KAy poAaMH othx A®yx Tpn6 cymecTsyioT 
cboh pa3JiHHHH. Poah Tpn6H Brachypodieae ot poaob Tpn6 Bromeae, Triticeae 
OTjinnaiOTCH 6ojiee bhcokhm C0Aep>KaHHeM aprnHHHa h acnaparHHOBOH khcjioth, 
ot Aveneae — 6ojiee bhcokhm coAepncaHneM npojiHHa, a ot Phalarideae — 6ojiee 

HH3KHM COAepneaHHeM rJIIOTaMHHOBOH KHCJIOTH. 

HaKOHen;, Tpn6a Phalarideae oTJiHnaeTcn ot Tpn6 Bromeae h Triticeae 6ojiee 
hh3Khm coAepncaHHeM npojiHHa h 6ojiee bhcokhm jienAHHa, ot Brachypodieae — 
6oJiee BHCOKHM COAep>KaHHeM rJIIOTaMHHOBOH KHCJIOTH H 6oJiee HH3KHM rJIHAHHa, 
ot Stipeae — 6ojiee hh3Khm C0Aep>KaHHeM cyMMH aprnHHHa h acnaparHHOBOH khc- 
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TAEJIHIJA 3 

OijeHKa CTeneHH cxo^CTBa BHyrpn po,n;a h MejK,n;y po,n;aMH BHyTpn Tpn6 



HHHeKC 

IIoKasaTejib 


pa8JIH^HH 

jUiBepreiiijHH 


M ± trriM 

cocTaBa 

M±tm M 

BHyTpn pop 


•N. 

Poa 

84+5* 

31+2 

Stipa 

65+6 

22+2 

Bromus 

75+8 

25+3 

Piptatherum 

49+10 

17+4 

Bromopsis 

66+21 

20+6 

Carex 

61+6 

19+2 

Meatfly p o a a m h b Tpn6e 



Poeae 



Festuca—Cutandia 

96 

41 

Poa—Cutandia 

99 

32 

Dactylis—Cutandia 

136 

51 

Poa—Festuca 

148 

57 

Poa—Dactylis 

156 

62 

Festuca—D actylis 

176 

64 

Bromeae 



Ceratochloa—Bromopsis 

48 

17 

B romus—Ceratochloa 

122 

43 

B romus—B romopsis 

104 

38 

Boissiera—Bromus 

162 

65 

Boissiera—Ceratochloa 

90 

34 

Boissiera—Bromopsis 

92 

34 

A nisantha—Bromopsis 

182 

70 

A nisantha—Ceratochloa 

222 

78 

A nisantha—Bromus 

122 

42 

A nisantha—Boissiera 

248 

97 


* npn flOBepHTejibHOM ypoBHe 0.95. 

taejihd;a 4 

On;eBKa pa3JiHHHH uemj^y po^aMH Tpn6 Poeae h Bromeae h Me^K^y 
po,n;aMH ceMeficTB Poceae , Palmae h Cyperaceae 



HHfleKC 

IIoKa8aTejib | 


pa3JlH^HH ( M) 

HHBepreHHHH 
cocTaBa (M) 

Pop t p h 6 Poeae h Bromeae 



Bromopsis—Festuca 

72 

24 

Bromopsis—Cutandia 

94 

43 

Bromopsis—Poa 

148 

77 

Bromopsis—Dactylis 

180 

72 

A nisantha—Festuca 

186 

64 

Anisantha—Cutandia 

167 

71 

A n isantha—Poa 

244 

94 

A nisantha—Dactylis 

132 

49 

Bromus—Festuca 

94 

31 

B romus — Cutandia 

112 

48 

Bromus — Poa 

206 

74 

Bromus—Dactylis 

162 

61 

Boissiera — Festuca 

137 

53. 

Boissiera — Cutandia 

152 

62 

Boissiera — Poa 

164 

68 

Boissiera — D acty l is 

256 

99 

R p yr h e p o a m 



Sasa — Phalaris 

291 

122 

Sasa—Panicum 

320 

106 

Sasa—Livistona 

111 

32 

Sasa — Carex 

172 

55 

Liuistona — A renga 

279 

134 

Livistona — Sabal 

124 

50 

Livistona—Carex 

201 

65 



TAEJIHIJA 5 

AmHHOKHCJIOTHMBL COCTaB CeMHH pOflOB, OTHOCHIB;HXCH K pa3HtIM Tpn6aM CeMeHCTBa 3JiaKOB£IX 


AMHHOKMCJlOTa 

Brachy - 
podieae 

Poeae 

Phala¬ 

rideae 

L 

Aveneae 

Stipeae 

Br achy- 
podium 

Poa 

Festuca 

Dactylis 

Phalaroi¬ 

des 

Milium 

Zingeria 

Arrena- 

therum 

Stipa 

Pipta- 

therum 

qHCJIO HCCJienOBaHHblX bhjxob 

1 1 

13 

4 

1 

1 

1 

1 1 

1 1 

12 

5 

JIH3HH 

3.9 

2.7 

4.1 

3.2 

3.4 

4.3 

4.6 

4.5 

3.5 

3.4 

Thcthahh 

2.4 

2.0 

2.5 

2.4 

2.3 

2.4 

2.2 

2.4 

2.2 

2.3 

AprHHHH 

8.5 

6.0 

5.6 

7.7 

8.0 

7.8 

9.9 

7.1 

10.1 

9.1 

AcnaparnHOBaa khc- 

7.3 

5.6 

6.2 

7.9 

6.8 

8.1 

7.9 

8.4 

9.3 

8.8 

jiOTa 











TpeOHHH 

2.9 

3.1 

3.3 

3.3 

2.7 

3.4 

3.6 

3.5 

3.5 

3.6 

CepnH 

3.3 

3.9 

3.9 

4.6 

3.8 

4.0 

4.3 

4.6 

3.9 

4.2 

rJIIOTaMHHOBaH KPIC- 

23.7 

28.5 

24.7 

23.4 

26.9 

22.2 

18.6 

21.0 

20.8 

21.7 

jiOTa 











IIpOJIHH 

6.6 

6.6 

9.8 

5.8 

5.9 

5.7 

5.7 

5.3 

4.6 

5.0 


5.2 

4.2 

5.4 

4.8 

4.0 

4.7 

5.4 

5.1 

4.4 

4.6 

AjiaHHH 

6.7 

4.1 

4.4 

4.5 

4.7 

5.0 

4.8 ! 

5.1 

5.5 

5.5 

IjHCTHH 

0.9 

2.6 

1.7 

2.2 

1.3 

1.0 

3.7 

2.5 

1.3 

1.3 

BajiHH 

6.1 

4.5 

3/9 

5.3 

5.6 

5.9 

4.7 

5.1 

5.6 

5.3 

MeTHOHHH 

2.2 

1.8 

1.8 

1.7 

1.6 

1.8 

3.1 

2.1 

2.1 

2.1 

M30JieHii;HH 

3.7 

3.7 

3.5 

3.7 

4.4 

3.9 

3.5 

4.3 

3.8 

4.1 

JleHAHH 

7.1 . 

7.1 

6.7 

6.9 

7.3 

7.1 

6.4 

7.7 

8.1 

7.3 

Tnp03HH 

2.3 

3.0 

3.1 

3.6 

3.1 

3.3 

3.3 

3.8 

4.8 

4.4 

cPeHHJiajiaHHH 

4.6 

8.0 

7.0 

7.1 

5.2 

6.6 

5.0 

5.0 

4.6 

5.5 

AMMHaK 

2.6 

2.6 

2.4 

1.9 

2.7 

2.3 

3.7 

2.5 

1.9 

2.0 


JIOTBI, THp03HHa H 6oJiee BHCOKHM rjiiOTaMHHOBOH KHCJIOTH, OT AveJlde — BHCOKHM 
coji;ep>KaHHeM rjiiOTaMHHOBOH khcjioth. Ho hmciotch h HCKJHoneHHH. Tan* Hanpn- 
Mep, poAH Dichelachne ( Stipeae) h Phalaroides ( Phalarideae ) no aMHHOKHCJiOTHOMy 
cocTasy ceMHH npaKTHHecKH He pa3 jothhiotch h HMeioT MHoro o6m;ero Apyr c APy- 
tom b aMHHOKHCJioTHOM cocTase npojiaMHHOBOH (|>paKn;HH 6ejiKa. 

Ha OCHOBaHHH npHBeAGHHHX A&HHHX MH MO>KeM CKa3aTB, HTO B 60 JIBIHHHCTBe 
cjiynaes BHyTpn noAceMencTBa $ecTyKOHAHHx 3JiaKOB tph6bi HMeioT b aMHHOKnc- 
JIOTHOM COCTase npH3HaKH (b CMBICJie COAep>KaHHH OAHOH HJIH HeCKOJIBKHX aMHHO- 
kiicjiot), no3BOJiHK)m;He otjihhhtb OAHy Tpn6y ot Apyrnx. 

XapaKTepH3ya aMHHOKHCJioTHHH cocTas noAceMencTBa, HaAo otmcthtb, hto 
b HacTOHmjee BpeMH HMeiomHxcH CBeAGHHH HeAOCTaTOHHO a^h pemeHHH 3Toro boh- 
poca. Han6ojiee hojihhmh b otom OTHomeHHH ocTaiOTcn A&HHtie Taira (1968), koto- 
Phh, cjieAyn cncTeMe Tateoka, nccjieAOBaJi 70 bhaob 3JianoB H3 50 poaob, othoch- 
hihxch k 6 HOAGeMencTBaM, h npnmeji k BHBOAy, hto noAceMencTBa xopomo otjih- 
naiOTcn APyr ot APyra no coAep>KaHHio otaojibhhx aMHHOKHCJioT. BMecTe c TeM 
Taira OTMenaeT, hto noAceM. Arundinoideae (b noHHMaHHn Tateoka) KpanHe reTepo- 
reHHO c tohkh 3peHHH aMHHOKHCJiOTHoro cocTasa ceMHH n agjihtch Ha A®e rpynnti. 
C oahoh ctopohbi, 3to tph6h Stipeae , Meliceae, Glycerieae, c APyron — Aristideae fi 
Arundineae , Danthonieae. nocjie o6cy?KAeHHH nojnmeHHH OTAejiBHBix Tpn6 b hoa- 
ceMencTBax Taira hphxoaht k 3aKJnoHeHHio o BKejiaTejiBHOCTH bhaojiohhh y 3JiaKOB 
Sojiee 6 HOAceMencTB. Hamn co6cTBeHHHe 3KcnepHMeHTajiBHBie A&HHBie bo mhotom 
corjiacyioTCH c bhboa&mh, CAeJiaHHBiMH Taira. B HacraocTH, 3to othochtch k on;eHKe 
noAceM. Arundinoideae . Tan >Ke, nan h Taira, mh KOHCTampyeM ero Kpanmoio reTe- 
poreHHocTB. HanpnMep, HCCJieAOBaHHBie HaMH npeACTasHTejin poaob Stipa h 
Aristida HMeioT HCKJiiOHHTejibHO rjiyfioKne pa3JiHHHH b aMHHOKHCJioTHOM cocTaBe h 
6ejiKOBOM KOMHjieKce ceMHH, npojiaMHHOBOH $paKn;HH 6ejiKa, Tan hto TpyAHO npeA- 
CTaBHTB ce6e bo3mobkhoctb cyn^ecTBOBaHHH Me?KAy bthmh poAaMH 6jiH3Koro poA- 
CTBa (CeMHxoB h AP-? 1978). 

npoBeAeHHHe nccjieAOBaHHH CBHAeTejiBCTByioT o tom, hto ceM. Poaceae KpanHe 
reTeporeHHO b OTHomeHHH aMHHOKHCJiOTHoro cocTaBa ceMHH. OTMeneHO, hto hmciotch 
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TAEJIHDA 6 

AMHHOKHCJIOTHBIH COCTaB C0MHH HeKOTOpLIX OflHOflOJILHHX 

(b r Ha 100 r o6Hapy?KeHHHX aMHHOKHCjiOT) 





3naKH 



1 


najibMH | 

OCOKH 

AMHHOKHCJIOTa 

Uniola 

Melica 

Oryza 

Phalaris 

Panicum 

Sasa 

Livistona 

Arenga 

Sadal 

Carex 


2.2 

3.5 

4.4 

2.4 

1.7 

4.9 

6.1 

5.8 

5.3 

2.8 

P0CTHAHH 

2.0 

2.1 

2.5 

2.2 

2.1 

2.3 

2.4 

2.6 

2.2 

2.1 

AprHHHH 

3.6 

8.9 

9.2 

6.8 

3.6 

8.9 

9.4 

22.0 

10.5 

11.6 

AcnaparnHOBaa khc- 
jioTa 

6.6 

8.6 

9.6 

6.1 

6.1 

9.5 

9.9 

8.8 

8.4 

9.3 

^TpeOHHH 

3.4 

3.7 

3.7 

2.6 

3.2 

3.8 

4.1 

2.7 

3.7 

3.5 

OepHH 

3.6 

5.0 

4.8 

3.9 

5.2 

4.5 

5.5 

3.8 

3.8 

4.4 

JjnOTaMHHOBaH KHC- 
jioTa 

33.9 

19.8 

18.1 

29.7 

22.0 

19.0 

18.4 

20.3 

22.5 

22.0 

JIpOJIHH 

5.5 

4.9 

5.1 

6.5 

6.3 

5.6 

4.2 

4.2 

4.5 

4.0 

TJIHAHH 

3.1 

4.3 

5.3 

3.5 

2.5 

5.3 

5.0 

3.9 

5.0 

4.4 

AJiaHHH 

5.1 

6.2 

6.3 

4.6 

10.0 

5.8 

5.3 

3.5 

5.4 

4.1 


1.0 

1.3 

1.2 

2.1 

1.4 

1.3 

0.2 

1.0 

0.2 

0.8 

BajiHH 

5.4 

5.9 

4.8 

4.9 

4.9 

5.9 

6.8 

4.2 

6.1 

5.0 

MeTHOHHH 

2.7 

2.0 

1.9 

1.6 

3.1 

1.9 

2.1 

1.4 

2.0 

2.5 

H 30 JieHI],HH 

3.6 

4.0 

4.1 

4.2 

4.3 

4.2 

4.2 

2.8 

3.4 

3.9 

JleHAHH 

7.9 

7.8 

8.2 

7.6 

12.0 

7.1 

7.4 

5.5 

7.1 

7.7 

THP03HH 

3.1 

4.9 

4.3 

3.2 

3.8 

3.6 

2.6 

2.0 

2.5 

3.2 

<peHHJiajiaHHH 

4.7 

5.6 

4.5 

5.9 

5.7 

5.3 

4.0 

3.6 

4.2 

6.4 

AMMHaK 

3.0 

1.4 

2.0 

2.4 

2.1 

1.6 

3.0 

1.9 

3.4 

2.1 


pO^H, aMHHOKHCJIOTHHH COCTaB CeMHH KOTOpBIX HaMHOTO 60Jiee CXOTK C TaKOBBIM 

poffOB, othochih;hxch k APyrnM ceMencTBaM. HanpHMep, poAu: Sasa, Oryza hjih Stipa 
6oJiee cxojkh no aMHHOKHCJiOTHOMy cocTaBy c pojjaMH Livistona h Sabal (najiBMO- 
BHe) hjih Carex (ocoKOBHe), neM c poAaMH Bromus , Triticum , Panicum 1 Phalaris 
H3 ceM. Poaceae . 3to bhaho npn cpaBHeHHH naK AaHHBix no aMHHOKHCJiOTHOMy 
cocTaBy (Ta6ji. 2, 5, 6), TaK h hhagkcob pa3JiHHHH hjih noKasaTejien ^HBepreHi^HH 
cocTaBa (Ta6ji. 4). HHAeKCBi pa3JiHHHa Me>KAy po^aMH Phalaris h Sasa , Panicum h 
Sasa (3JiaKn) cocTaBJiaioT 291 h 320 cooTBeTCTBemo; MejKjjy Sasa h Livistona (naJiB- 
MOBBie) — 111, Me>Kay Sasa h Carex (ocoKOBHe) — 172. BnponeM noAo6HaH cmya- 
h;hh oTMenaeTca h ajih na jibmobbix. HH^eKC pa3JiHHHH Me>Kfly Livistona h Arenga co- 
cTaBJiaeT 279, a Me?KAy Livistona h Sasa — 111, Livistona h Carex — 201. 9th jjaH- 
Hue npHBO«HT Hac k BBiBOAy o tom^ hto aMHHOKHCJiOTHHH COCTaB ceMHH He BcerAa 
MO>KeT cjiyjKHTB npH3HaKOM ceMencTBa. npaBAa, bo MHornx cjiynaax mh MO>KeM 
6e3ycjiOBHO h 6e3omH6oHHo oraecTH Hen3BecTHBin o6pa3en; k 3JiaKaM, HMen AaHHBie 
TOJIBKO no aMHHOKHCJiOTHOMy COCTaBy ceMHH. HanpHMep, eCJIH B aMHHOKHCJIOTHOM 
cocTaBe ceMHH nccjie^yeMoro o6pa3n;a coAepnsaHHe rjiioTaMHHOBOH khcjiotbi co- 
CTaBJineT 30% h 6ojiee, ; npoJiHHa 10% h 6ojiee npn hh3kom coji;ep>KaHHH jiH3HHa 
(2—3%) h aprnHHHa (3—5%), mojkho yTBepjKjjaTB, hto aHajiH3HpyeMHH o6pa3eij — 
npejtcTaBHTejiB 3JiaK0B. 

TaKHM o6pa30M, coficTBeHHBifi 3KcnepHMeHTajiBHHH MaTepnaJi h aHajiH3 jiHTe- 
PaTypHHX aaHHHX npHBOAHT Hac K BBIBOAy 0 HepCneKTHBHOCTH HCHOJIB30BaHHH 
aMHHOKHCJioTHoro cocTaBa ceMHH b KanecTBe CHCTeMaTHnecKoro npn3HaKa. Ha npn- 
Mepe HCCJie^OBaHHH ceM. Poaceae mohsho c^ejiaTB pha bhboaob o6 HHTepBajiax 
Men^y TaKcoHaMH Ha nepapxHHecHOH jiecTHHije, rAe KoppejinijHH Me>KAy cxoactbom 
a aMHHOKHCJIOTHOM COCTaBe ceMHH pHAa TaKCOHOB H HX CHCTeMaTHHeCKHM H0JI05K6- 
HHeM Han6ojiee TecHan. 

Monrao c yBepeHHocTBio yTBep>KAaTB, hto hhhothm TaKcoHOMHnecKHM ypoBHeM 
fi 03MO>KHOrO HCHOJIB30BaHHH aMHHOKHCJIOTHOrO COCTaBa CeMHH HBJIHeTCH BHAOBOH. 
B npeAejiax poAa mojkho b npnHipnie pa3JiHHHTB no aMHHOKHCJiOTHOMy co- 
CTaBy tojibko Han6ojiee pe3KO yKJioHHiomHecH bhah. HanpHMep, Stipa sibirica 
^OBepmeHHO hcho OTrpaHHHHBaeTcn ot Apyrnx bhaob 3Toro poAa 6ojiee bbicokhm 
c °AepjKaHHeM $eHnjiajiaHHHa (CeMHxoB h AP-* 4978). Ilpn BHHJieHeHHH H3 reTepo- 
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reHHoro po;n;a HecKOJiBKHx roMoreHHtix poaob 3tot noKa 3 aTejiB MO>KeT OKa 3 aTi> 
cymecTBeHHyio homoiab. HanpnMep, npn pa3AeJieHHH reTeporeHHoro poAa Bromus 
Ha 6ojiee roMoreHHHe BHHBJineTCH, hto poA Anisantha oTneTjiHBO h secBMa 3 HaHu- 
TejiBHO OTJiHnaeTCH no aMHHOKHCJiOTHOMy cocTasy ceMHH ot poflOB Bromus, Bromop - 
sis h Ceratochloa. Ho oco6eHHO nepcneKTHBeH, Ha Ham B 3 rjiHA> aMHHOKHCJiOTHHft 
cocTaB ceMHH KaK CHCTeMaraHecKHH npH 3 HaK npn yTOHHeHHH o6T>eMa Tpn6 h hoa- 
ceMencTB. HanpnMep, b cncTeMax H. H. E^Bejiesa (1976), J. Stebbins h B. Cramp^ 
ton (1959) pncoBBie h 6aM6yKOBBie OTAGJieHBi paHroM noAceMencTBa. B cncTeMe me 
Tateoka (1957, no: Taira, 1962) sth TaKCQHH bxoaht b cocTaB noAceM. Pharoideae . 
Kan mh y>Ke o6cy>KAajiH BHme, noAceMencTBa xapaKTepH 3 yiOTCH cbohmh oco6eH- 
HOCTHMH aMHHOKHCJIOTHOrO COCTaBa. IIpH cpaBHeHHH aMHHOKHCJIOTHOrO COCTasa H 
6ejiKOBHx KOMHJieKCOB pHCOBBix h 6aM6yKOBHx mh (Cgmhxob, 1978a) He Hamjin 
Me>KAy 3 THMH TaKCOHaMH Cym,eCTEeHHHX pa 3 JIHHHH. CxOACTBO Ha 6nOXHMHHeCKOM 
ypoBHe AaeT HaM ocHOBairae noAA^P^aTB Tonny 3 peHHH Tateoka 06 hx CHCTeMara- 
necKOM noJio>KeHHH. 

OTHOCHTejiBHO cTaTyca po^a Brachypodium mo>kho ci?a3aTB, hto Aanmie nan ho 
aMHHOKHCJiOTHOMy h <f>paKn;HOHHOMy cocTasy 6ejma ceMHH (HoBomHjiOBa, CeMH- 
XOB, 1981), TSLK H HO HMMyHOXHMHHeCKHM XapaKTepHCTHKHM (Smith, 1969) HOAAeP' 
JKHBaiOT Heo6xOAHMOCTB BHAeJieHHH 3TOrO po^a H 6JIH3KHX K HeMy POAOB B OTftejIB- 
Hyio Tpn6y Brachypodieae . Mojkho Tannse BHCKa3aTB pha coo6pa>KeHHH othoch- 
TejiBHO o6i>eMa HOAceMencTBa $ecTyKOHAHHx 3JiaKOB. H. Prat (1960) CHHTaeT oto 
noAceMencTBo BecBMa roMoreHHHM, c neTKO OHepneHHHMH rpaHHijaMH. Mh me Ha oc- 
Hose seen cyMMH 6HOXHMHHecKHx npH3HaKOB h npernA© scero aMHHOKHCJIOTHOrO 
cocTasa ceMHH KOHCTarapyeM ero HCKJnoHHTejiBHyio reTeporeHHOCTB. Hamn AaHHHe 
noAAep>KHBaiOT ho3hii;hio Tateoka o tom, hto Tpn6y Stipeae cjieAyeT hckjiiohhtb h& 
3Toro HOAceMencTBa. 
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SUMMARY 


Possible application of aminoacid composition of seeds as a taxonomical characters is dis¬ 
cussed. The specific level is concluded to be the lowest taxonomical level of application of amino¬ 
acid composition. This index can be used with benefit to articulate some of the homogeneous 
genera from a heterogeneous one. Aminoacid composition of seeds is of particular significance 
for the definition of the volume of the tribes and subfamilies. 



TOM 67 EOTAHHUECKHH 7KYPHAJI 1982 , J\S 9 


YflK 581.821 (582.635.1 + 582.635.14) 


B. B. ^epHHK 

OCOEEHHOCT0 PA3BHTHH H CTPOEHHH CIIEPMO^EPMBI 
HEKOTOPbIX nPE^CTABHTEJIEK ULMACEAE H CEL TIE A CEA E 

V. V. C H E R N I K. PECULIARITIES OF STRUCTURAL DEVELOPMENT 
OF SPERMODERM IN SOME REPRESENTATIVES OF THE ULMACEAE 
AND CELT ID ACE AE 

H3yieHBi oco6eHHOCTH pa3BHTira h cTpoemra cnepMOflepMBi y npeflCTaBHTejien Tpex poflOB 
hjilmobhx (Ulmus, Hemiptelea , Zelkova) h flByx poflOB KapKacoBHx ( Celtis , Trema ). CnepMOflepMa 
hjilmobhx o6pa3yeTca 3a cneT TKaHen o6ohx HHTeryMeHTOB ceMnnoHKH. y npeflCTaBHTejien pofloa 
Ulmus h Celtis OHa TpexcjiOHHaa (HapyjKHaa 3nH,n;epMa, cjioh o6jiHTepnpoBaHHHx KJieTOK, BHy- 
TpeHHflfl ann^epMa). y po,n;a Hemiptelea cnepMO,n;epMa flByxcjiOHHaa (cjioh o6jiHTepnpoBaHHHx 
KJieTOK He BHpanceH). 

y npeflCTaBHTejien KapKacoBHx b OTJiHHne ot hjilmobhx cnepMoftepMa oflHOCJioHHaa h o6pa- 
30BaHa o,o;hhm pn^OM KJieTOK BHyTpeHHen annflepMH BHyTpeHHero HHTeryMeHTa. 

B nocjie;n;Hee speMH npn3HaKaM CTpoeHHH cnepMOAepMH (ceMeHHOH KoacypBi) 
npnji;aeTCH 6ojibmoe 3HaneHne npn pemeHHH chophhx Bonpocos CHCTeMaraKH h $hjio- 
reHHH. ,I(jih CoJiLinHHCTBa npeftCTaBHTejien ceMencTB hjilmobhx h KapKacoBHx hc- 
cjieji;oBaHHH aHaTOMO-Mop(|)OJiorHHecKoro CTpoeHHH ceMeHHOH Koncypn CBH3am>i 
c 6ojibmHMH TpyftHOCTHMH, nocKOJibKy OHa njieHnaTan, oneHb hjiotho npnjieraeT 
k BHyTpeHHHM cjiohm TBep;n;oro nepHKapnHH. BepoHTHO, noaTOMy y npeflCTaBHTejieii 
paccMaTpHBaeMHx ceMencTB 3Ta CTpyKTypa HccJie;n;oBaHa oneHb cjia6o. B JiHTepa- 
Type HMeioTCH jihihl oTpHBOHHHe cBe^eHHH, npHBe^GHHHe ajih Holoptelea integrifolia 
(Netolitzky, 1926; Capoor, 1937) h Ulmus laevis ( U . pedunculata, EejiocTOKOB, 1962). 
^aHHHx >Ke no pa3BHTHio cnepMOAepMbi hjilmobhx h KapKacoBHx, HacnoJibKo HaM 
H3BeCTHO, HeT. 

MaTepnaji h MeTORHKa 

CTpoeHne cnepMOAepMH H3yneHO y npeACTaBHTejieH Tpex po^os hjilmobhx 
( Ulmus glabra Huds., U. laevis Pall., Hemiptelea davidii (Hance) Planch., Zelkova 
carpinifolia (Pall.) C. Koch) h AByx poaob KapKacoBHx ( Celtis caucasica Willd., 
C. glabrata Stev., Trema orientalis (L.) Blume). CTpoeHne cnepMOAepMH y po;n;OB 
Ulmus, Celtis , Trema H 3 yneHO b npon;ecce pa3BHTHH, y Hemiptelea , Zelkova — 
Ha ero paHHHx h ho3ji;hhx CTaftHHx. CBejjeHHH OTHocHTejibHO c6opa ^HKcnpoBaHHoro 
MaTepnajia npHBejjeHH b npeflHflym;eH pa6oTe (HepHHK, 1980). 

OcHOBHHe Hccjieji;oBaHHH npoBeji;eHbi Ha hoctohhhhx cepnajibHHx aHaTOMH- 
necKHx npenapaTax, npnroTOBJieHHHx no o6m;enpHHHTOH njHTOJiorHnecKOH MeTOflHKe. 
OnpacKy npo;n;oJiLHHx h nonepenHHx cpe30B npoBO^HJiH no MeTOAy E. C. Ance- 
Hosa (1967). TojimiHHa cpe30B 6—10 mkm. MmcpoMeTpHnecKHe H3MepeHHH ocym;ecTB- 
jihjih c noMomjbio BHHTOBoro oKyjinpHoro MHKpoMeTpa MOB-1—15. Ilpn Hccjiejjo- 

BaHHH 6HJIO BHHBJieHO, HTO npOUjeCC (JopMHpOBaHHH CnepMOAepMH B pa3JIHHHHX 
ynacTKax ceMeHH h^bt HeojpiHaKOBO. B stom njiaHe oco6eHHO pe3KO bhabjihiotch 
xajia3ajibHan h MHKponHjmpHan nacra ceMeHH, a Taione o6jiacTb pacnojiojKeHHH 
ceMeHHoro msa: cnepMo;n;epMa pa3jranaeTCH pa3MepaMH, xapaKTepncTHKOH cjioeB h 
CT a^HeH pa3BHTHH. IIoaTOMy ftJIH HOJiyneHHH COHOCTaBHMHX ftaHHHX B OCHOBHOM 
Hccjie^oBajiH ynacTKH nonepenHHx cpe30B, npoBe^eHHbix b cpe^HeH nacra pa3BH- 
BaiomerocH hjih 3pejioro ceMeHH, pacnojio>KeHHHe c o6paTHOH ctopohh ot ceMeH- 
Horo niBa. 
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Pe3yjiBTaTBi nccjieflOBaHHH h hx oScyac^eHne 

y SojitniHHCTBa bhaob Ulmus ( U . laevis, U. glabra , U . macrocarpa, U. cam - 
pestris h AP-) 3pejioe ceMH yAaHHeHHO-OBaaBHOH $opmbi, naocKoe, c pe3K0 o6oco6- 
jieHHHM ceMeHHHM hibom, coji;ep>KamiHM KpynHHH hpoboahih;hh nyaoK. CeMnnonKa 
Ulmus laevis h U. glabra aHaTponHan, 3HHTponHan, ABynoKpoBHan, KpaccHHyn;ea- 
jiaTHaa. Ha paHHHx CTaAnnx pa3BHTHa OHa pacnoaomeHa hohth hoa npaMtiM yrjiQM 
k npoAoaBHoa och njseTKa (3aBH3n). 3aTeM OHa cnaBHO yBeanaHBaeTca b pa3Mepax, 
noBopaansaeTca, CTaHOBHTca aHaTponHOH, MHKponnjiapHaa aacTt ee oKa3HBaeTca 
HaBepxy, hoa CTnaoAHHMH. IJeHTpaaBHyio aacTt ceManoaKH 3aHHMaeT Hyn;eaayc, 
0Kpy>KeHHHH AByMa HHTeryMeHTaMH — napyjKHtiM h BHyTpeHHHM (pnc. 1,1 — 
cm. BKJienKy). B 6a3ajiBHOH aacra Hyn;eaayca 3aMeTHO BHAeaaeTca rpynna Kae- 
tok — rnnocTa3a. MHKponHJiapHHH KaHaa ceManoaKH poAa Ulmus o6pa30BaH 
BHyTpeHHHM HHTeryMeHTOM. ToanptHa o6ohx HHTeryMeHTOB y U . laevis npn6aH3H- 
TeatHO OAHHaKOBaa h pasHa b cpeAHeM 40 mkm, ancao paAOB KaeTOK b ochobhom 
TaKBKe OAHHaKOBO — 3—6. 

B nepnoA ABeTeHna (ao CTaAHH onaoAOTBopeHHa) KaeTKH o6ohx HHTeryMeHTOB 
Mop^oaornaecKH cxoahh. OAHano nocae onaoAOTBopeHHa, b nepnoA pa3BHTna 3a- 
poAHma, noasaaioTca ray6oKne n;HToaHaTOMHaecKHe pa3aHana. Kte Been MaccBi 
MepncTeMaTHaecKOH TKaHH HHTeryMeHTOB Han6oaee aeTKo BHAeaaeTca HapyacHaa 
anHAepMa Hapy>KHoro HHTeryMeHTa. IlepBOHaaaaBHO onpyraHe KaeTKH BHHAepMBi 
npHo6peTaiOT npaMoyroatHO-KBaApaTHyio $opMy, a b AaaBHenmeM HecKoaBKO bh- 
TarHBaiOTca b paAnaaBHOM HanpaBaeHHH (pnc. 1,2). CHapymn anHAepMa noKpiiBa- 
eTca tohkoh naeHKOH KyTHKyaBi. 

HecKoaBKO no3>Ke AH<f>$epeHn;HpyeTCH paA KaeTOK BHyTpeHHen anHAepMH BHy- 
TpeHHero HHTeryMeHTa (pnc. 1, 5). 3 tot HanSoaee raySoKO pacnoaomeHmiH caog 
noKpoBOB pa 3 BHBaioni;eroca ceMeHH xapaKTepn3yeTca MeaKOKaeToaHOCTBio, HHTeH- 
chbho OKpamHBaeTca. BHyTpeHHaa anHAepMa Hapyamoro HHTeryMeHTa h Hapym- 
Haa anHAepMa BHyTpeHHero HHTeryMeHTa noaTH He OTanaaiOTca ot TOHKocTeHHon 
napeHXHMH HHTeryMeHTOB. 

B npon;ecce pa3BHTHa ceMeHH Ulmus laevis h U. glabra rpaHHija MeacAy Hapym- 
HHM H BHyTpeHHHM HHTeryMeHTaMH CTaHOBHTCH BCe MeHee 3aMeTHOH, OHH o6pa3yiOT 
eAHHyio TKaHB, orpaHHaeHHyio HapyacHOH h BHyTpeHHen annAepMaMH (pnc. 1, 3). 
Pacnoaoa^eHHaa Mea^Ay hhmh napeHXHMa o6hhho 6—10-paAHaa (ancao paAOB Kae¬ 
TOK napeHXHMH pasHo ancay paAOB napeHXHMHHX KaeTOK nepBOHaaaaBHO o6oco6- 
aeHHHX HHTeryMeHTOB). GocTaBaniom;He ee KaeTKH Ha paHHHx cTaAHax npoAoaro- 
BaTo-OKpyraBie, oAHaKo b nepnoA HHTeHCHBHoro pocTa 3apoAHma ohh CTaHOBHTca 
ropH30HTaaBHO opneHTHpoBaHHHMH h 3aMeTHO cnaioniiHBaiOTca. B AaaBHenmeM 
npoHexoAHT hx cAasaHBanne h aacTnaHoe pacTBopeHHe. 06aHTepan;HH b nepByio 
oaepeAB noABepraioTca KaeTKH napeHXHMH HHTeryMeHTOB. Ha hx $OHe BHAeaaiOTCH 
Phah KaeTOK (AepHBaTBt) BHyTpeHHen annAepMH Hapyaraoro HHTeryMeHTa h Hapym- 
hoh 3 HHAopMH BHyTpeHHero HHTeryMeHTa, nocKoaBKy ohh b TeaeHne onpeAeaeHHoro 
nepnoAa hpothboctoht npon;eccaM AereHepan;HH. B Komype 3peaoro ceMeHH bth 
K aeTKH h KaeTKH napeHXHMH o6ohx HHTeryMeHTOB enje 6oaee cnaBHO CAaBaeHH, 
AO(|)opMHpoBaHH. Ohh noaTH anmeHH coAepmHMoro, cnaBHO cSanmeHH, o6oaoaKH 
hx TOHKne. TpaHHABi MemAy KaeTKaMH CTaHOBHTca caa6o pa3anaHMHMH (pnc. 1, 

6 , 7). 

K 3TOMy BpeMeHH KaeTKH Hapyamon ohhagpmh Kornypn pa3BHBaioni;erocH ce¬ 
MeHH bhththb aiOTCH KaK b paAnaaBHOM, TaK h b TaHreHTaaBHOM HanpaBaeHHHx, 
o6oaoaKH hx chhbho yToanjaiOTCH. Pa3Mepn KaeTOK HapyaraoH annAepMH b pa- 
AnaaBHOM HanpaBaeHHH cocTasaHiOT b cpeAHeM 10, a KaeTOK BHyTpeHHen ann- 
AepMH — ToaBKO 3—6 mkm. IIocaeAHHe caerKa CAasaeHH b TaHreHTaaBHOM HanpaB¬ 
aeHHH b oTaHHne ot napeHXHMHOH TKaHH, pacnoaomeHHOH cHapyaua ot hhx, KaeTKH 
KOTopoH cnaBHO Ae$opMHpoBaHH. 06oaoHKH KaeTOK BHyTpeHHen annAepMH Tanme 
yToam;eHH (pnc. 1, 6 , 7). 

B npoijecce pa3BHTHH ceMeHH y npeACTasHTeaen poAa Ulmus HapnAy c ochob- 
hoh TKaHBio o6ohx HHTeryMeHTOB npon;eccaM AareHepan;HH noABepraeTcn h Hyn;ea- 
ayc. y Ulmus laevis h U. glabra Hyn;eaayc Toam;HHOH 30—45 mkm h coctoht H 3 5— 
8 phaob KaeTOK (pnc. 1,2). 3nHAepMa Hyn;eaayca Ha paHHHx CTaAnnx pa3BHTHH ce- 
MeHH BHAeJineTcn cpeAH ocTaaBHHX Hyn;eaaHpHBix KaeTOK hhoh $opMon, MeHBmnMH 


4 BoTaHH^eCKHi rnypHan, jsft 9, 1982 r. 
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pa3MepaMH, 6 ojiee rycTOH n;HTonjia3MOH h HajiHnneM Ha noBepxHOCTH tohkoh Kyra- 
KyjiapHOH njieHKH. Kan BpeMeHHaa nHTaTejiBHan TKaHB b npon;ecce pa 3 BHTHH 3a- 
poftHma Ulmus laevis h U. glabra Hyn;ejijiyc noABepraeTCH pa 3 pymeHHio hoa bo3- 
AencTBHeM npoAyKTOB $epMeHTaTHBHOH aKTHBHocTH 3 apoAHmeBoro Memna. B nep- 
Byio onepeftB pa 3 pymaiOTCH cjioh Hynjejuiyca, rpaHHnamne c 3 apoAHmeBHM Mem- 
kom. JIhihb 3 nn;n;epMa h Hepe^no pacnojiojKeHHHH hoa Hen pnA KJieTOK coxpaHHioTCH 
b TeaeHne npoAOJDKHTejiBHoro nepnoAa (pnc. 1, 4 ). OAnaKO b Komj;e kohijob cocTaB- 
JiHiomiHe hx KJieTKH TaiOKe jinmaiOTca coAepncnMoro, o6ojiohkh hx chjibho CAasjiH- 
saiOTCH (pnc. 1, 5). B cpeAHen nacTH ceMeHH Ulmus laevis nocjieAHne ocTaTKH Hy- 
njejuiapHOH TKaHH pa3pymaiOTCH, KorAa 3apoAHm AOcrarHeT pa3MepoB 1—1.5 mm. 
B xajia3ajiBHOH o 6 jiac™ ocTaTKH Hynjejuiyca b bha© HecKOJiBKHX phaob chjibho CAaB- 
JieHHHx KJieTOK MoryT coxpaHHTBca h b 3pejiHx ceMeHax. YnacTHe HynjejuiapHog 
TKaHH b o 6 pa 30 BaHHH noKpoBOB ceMeHH 6hjio OTMeaeHO y npeACTaBHTejien poAa 
Acer (IOahh, 1957). 

TaKHM o6pa30M, cnepMOAepMa Ulmus laevis h U. glabra y 3pejioro ceMeHH o6pa- 
30BaHa o6ohmh HHTeryMenraMH h coctoht H3 cjieAyionjHx Tpex cjioeB KJieTOK*. Ha- 
pynman annAepMa (AepnsaT HapyjKHOH anHAepMH Hapynmoro HHTeryMeHTa) npeA- 
CTaBJieHa KpyHHHMH, ropH30HTaJIBHO y A JIHHeHHHMH KJieTKaMH C yTOJimeHHHMH 
oSoJIOHKaMH; oSjIHTepnpOBaHHHH CJIOH (COCTOHT H3 HecKOJiBKHX PHAOB CnJIK>m;eHHHX 
b paAnajiBHOM HanpasjieHHH napenxHMHHx KJieTOK o6ohx HHTeryMeHTOB); BHyTpeH- 
hhh anHAepMa (AepHBaT BHyTpeHHen annAepMH BHyTpeHHero HHTeryMeHTa) npeA- 
CTaBJieHa y3KMMH, ropH30HTaJIBHO BHTHHyTHMH KJieTKaMH C y TO JIIIjeHHHMH 060JIOH- 
KaMH. Tojimnna cnepMOAepMH 3pejioro ceMeHH y o6ohx bhaob o6hhho cocTaBJiaeT 
25—40 MKM. 

Ilpn co3peBaHHH ceMeHH y npeACTaBHTejien poAa Ulmus aHAOcnepM pa3pymaeTCH 
h norjiom;aeTCH 6HCTpopacTym;HM 3apoABiineM; coxpaHHeTca tojibko ero Hapy?KHHH 
cjioh o6bpiho b BHAe OAHoro paAa KJieTOK (pnc. 1, 6 , 7 ). 3th KJieTKH hjiotho npnjie- 
raiOT k cnepMOA^pMe h npHHHMaiOT ynacrae b o6pa30BaHHH 3anpiTHoro noKpoBa 
ceMeHH. Ohh oneHB chjibho oTjranaiOTCH ot kjictok cjioes cnepMOAepMH, nocKOJiBKy 
HMeioT KpynHBie HApa, OKpyBKeHHHe rycTOH 3epHHCTOH n;HTonjia3MOH. Pa3Mepn cjioh 
KJieTOK aHAOcnepMa y Ulmus laevis h U. glabra b paAnajiBHOM HanpaBJieHHH cocTaB- 
JIHIOT JIHIHB 10 — 20 MKM. 

IIo CTpoeHHio cnepMOAepMH k poAy Ulmus oneHB 6 jih 3 kh poabi Zelkova h Hemip- 
telea . TaK, y Zelkova carpinifolia cnepMOAepMa TOHKan, HJieHnaTan, coctoht H3 Tpex 
cjioeB KJieTOK (HapyjKHan anHAepMa, cjioh o 6 jiHTepnpoBaHHHx KJieTOK, BHyTpeHHHH 
OHHAepMa, pnc. 1, S). 3 th CJIOH CXOAHH C COOTBeTCTByiOIAHMH CJIOHMH CeMeHHOH KO- 
BKypBi npeACTaBHTejien poAa Ulmus. Cnen;H<f)HHecKHe hx ocoSeHHOCTH coctoht b cjie- 
AyiomjeM. KJieTKH Hapy>KHOH 3 hhaopmbi 3pejiBix ceMHH Zelkova carpinifolia coAep- 
>KaT KOpHHHeBBIH EHTMeHT, OTBeTCTBeHHHH 3a KOpHHHeByiO OKpaCKy CeMeHH. TeMHO- 
BKejiTan onpacKa KOBKypn ceMHH poAa Ulmus o 6 ycjiOBjieHa n;BeTOM HapynmHx 060 - 
jioneK KJieTOK anHAepMajiBHoro cjioh, a He hx coa©P>khmhm. Cjioh o 6 jiHTepHpoBaH- 
hhx KJieTOK cnepMOAepMH y Zelkova carpinifolia TOJinje, neM y npeACTaBHTejien 
poAa Ulmus . V Hemiptelea davidii oh cjia 6 o BHpa?KeH Ha SojiBmen nacra cnepMO¬ 
AepMH. Tojibko b o 6 jiacTH ceMeHHoro msa Me>KAy cjiohmh Hapy>KHOH h BHyTpeHHen 
anHAepMH HMeeTCH xopomo 3aMeTHan npocJiOHKa chjibho CAaBJieHHHx napenxHM- 
HBIX KJieTOK HHTeryMeHTOB. 

TojimHHa cnepMOAepMH cocTaBJineT b cpeAHeM 30 — 40 mkm y Zelkova carpinifo¬ 
lia h 17—25 mkm y Hemiptelea davidii. KaK h y npeACTaBHTejien poAa Ulmus , y hhx 
k cnepMOAepMe o6hhho npnjieraeT oahh pha KJieTOK 3 HA 0 cnepMa. Mop^ojiornnecKH 
OHAOcnepM KaK caMOCTOHTejiBHan HHTaTejiBHan TKaHB TaKBKe He BHpa>KeH. 

no MHOrHM npH3HaKaM pa3BHTHH H CTpOeHHH CnepMOAepMH HpeACTaBHTeJIH 
KapKacoBHx oneHB chjibho oTjranaiOTCH ot hjibmobhx. 

Y Celtis caucasica h C . glabrata ceMH HMeeT mapoBHAHyio $opMy; CHapy>KH 3 a- 
m;Hin;eHo oneHB TsepAHM nepHKapnneM. CnepMOAepMa hjiotho npnjieraeT k BHyTpeH- 
HeMy cjiok) KaMeHHCToro nepHKapnHH, ho He cpacTaeTcn c hhm. 3apoAHin 
xopomo pa3BHT, C KpyHHHMH JIHCTOHOA06hHMH ABaBKAH CJIOJKeHHHMH CeMHAO- 
JIHMH. 

CeMHnonKa Celtis caucasica aHaKaMHHJioTponHan, anHTponHan, AsynoKpoBHan, 
KpaccHHymejuiHTHaH. CHa6>KeHa hpoboahiii;hm nynKOM, kotopbih npoxoAHT h b Ha- 
py>KHHH HHTeryMeHT. Hapy>KHHH HHTeryMeHT pa3BHT cnjiBHee BHyTpeHHero. 
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BHyTpeHHHH HHTeryMeHT npe^cTaBjieH jihihb 2—3 pn^aMH KJieTOK (pnc. 2, 1 — 

CM. BKJIGHKy). MHKpOHHJIHpHBIH KaHaJI CGMHHOHKH 06pa3yi0T o6a HHTGry- 
MGHTa. 

Kan 6hjio bbuhg otmghgho, y poAa Ulmus b npon;GccG pa3BHTHH cgmghh o6a 
HHTGryMGHTa npH6jIH3HTGJIBHO B paBHOH CTGHGHH HpHHHMaiOT yHGCTHG B ()6pa30Ba- 
HHH CnGpMOAepMH H y>KG Ha paHHHX 9TanaX pa3BHTHH CGMGHH rpaHHn;a MG>KAy HHMH 
CTaHOBHTCH HG3 aMGTHOH. 

y Celtis caucasica b npon;GccG pa3BHTHH cgmghh HHTGryMGHTti AHtJxftGpGHrpipyioTCH 
HG3aBHCHMO Apyr ot Apyra. B hgphoa h;bgtghhh ohh pa3JiHnaiOTCH rjiaBHHM o6pa- 
3 om pa3MGpaMH. B AaJiBHGSmGM HapyjKHtiH HHTGryMGHT npoAOJDKaGT pa3pacTaTBCH, ; 
TOr^a KaK BHyTpGHHHH HOABGpraGTCH ABCTpyKHJHH. y pa3BHBaK)m;HXCH HJIOAOB, 
Co6paHHHX B HIOJIG (HGpG3 2—2.5 MGCHIja HOCJIG OHJIOAOTBOpGHHH), 66jIBHiaH HaCTB 
cnGpMOAepMH o6pa30BaHa HapyjKHBiM HHTGryMGHTOM. BnHAGpMa Hapytfraoro hh- 
TGryMGHTa B 3TO BpGMH COCTOHT H3 KpyHHHX, HGpGAKO CJIGrKa CAaBJIGHHBLX KJIGTOK. 
IIoa hgh pacnojiaraGTCH ohghb nrapoKHH cjioh napGHXHMBi, kjigtkh kotopoh hoa- 
BGprJIHCB HaCTHHHOH o6jIHTGpan;HH (pHC. 2, 2 ). BHyTpGHHHH HHTGryMGHT Ha 9T0H 
CTaAHH npGACTaBJIGH rjiaBHHM o6pa30M BHyTpGHHGH 9HHAGPMOH, B H3rn6ax KOTOpOH 
COXpaHHIOTCH OCtaTKH 60 JIGG HGpH(|)GpHHGCKHX CJIOGB (pHC. 2, 5). RjIGTKH BHyTpGH¬ 
HGH GHHAepMH cjiGrna BHTHHyra b ropH30HTajii>HOM HanpaBJiGHHH, npHMoyrojit- 
HHG, C KpyHHHMH HAPaMH. 

Poa Celtis oTJiHHaGTCH ot poAa Ulmus no oco6ghhocthm hobgabhhh b npon;GccG 

pa3BHTHH CGMGHH HG TOJIBKO HHTGryMGHTOB, HO H Hy IJG JI Jiy Ca. TaK, 9HHAepMaJIBHBI6 
kjigtkh Hyn;GJiJiyca Celtis caucasica npn psl3bhthh cgmghh AerGHGpnpyiOT hohth oaho- 
BpGMGHHO C OCHOBHOH MaCCOH HynjGJIJIHpHOH TK9HH (pHC. 2, 3, ; 4 ), B TO BpGMH KaK 
y Ulmus laevis, U. glabra ohh coxpamnoTCH b tghghhg npoAOJDKHTGJiBHoro HGpnoAa 
(pnc. 1, 4 , 5). IIocjig pa 3 pymGHHH Hyn;GjiJiyca y Celtis caucasica AaJiBHGHmHM npo- 
HjGCCaM AerGHGpan;HH nOABGpraiOTCH TKaHJH 060 HX HHTGryMGHTOB, paCHOJIOJKGHHBIG 
CHapy>KH OT BHyTpGHHGH 9HHA0pMH BHyTpGHHGrO HHTGryMGHTa. Hx 6 GCCTpyKTyp- 
HBIG OCTaTKH HGpGAKO COXpaHHIOTCH HO HGpH(|)GpHH OAHOCJIOHHOH KOJKypH 3pGJIOrO 
CGMGHH, 06pa30BaHH0H OAHHM pHAOM KJIGTOK BHyTpGHHGH 9HHAepMH BHyTpGHHGrO 

HHTGryMGHTa (pnc. 2, 5 ). 

Hgcmotph Ha oAHopn ahoctb , CHGpMOAepMa npGACTaBHTGjiGH poAa Celtis MGxa- 
HHHGCKH npOHHaH. RjIGTKH, o6pa3yK)m;HG GG,. JIHIHGHH HA©P H HMGIOT CB0G06pa3HHH 
pncyHOK yTOJim;GHHH o6ojiohgk (pnc. 2, 6). Tojmpraa Koncypu 3pGJioro cgmghh 
Celtis caucasica cocTasjiHGT b cpgahgm tojibko 6 mkm. 

IIo XapaKTGpy pa3BHTHH H CTpOGHHH CHGpMOAepMBI K pOAy CeltiS OHGHB 6jIH30K 
poA Trema . 

CGMHHOHKa Trema orientalis aM^HTponHan, anHTponHan, ABynoKpoBHan, Kpac- 
CHHyiJGJIJIHTHaH. IIOKpOBH CGMHHOHKH CHJIBHO pGAyiptpOBaHBI. KaK Hapy>KHHH, TaK 
H BHyTpGHHHH HHTGryMGHTBI 06HHHO AByX-TpGXpHAHBIG (pHC. 2, 7, <§). B HpOIjGCCG 
pa3BHTHH CGMGHH pa3pyiHGHHIO B HGpByiO OHGpGAB HOABGpraiOTCH KJIGTKH Hapy>KHOH 
anHABpMBi BHyTpGHHGrO HHTGryMGHTa (pnc. 2, 9), a 3aTGM pa3pymaGTCH H Hapy>KHBIH 
HHTGryMGHT, KaK 9 to Ha6jnoAaGTCH y npGACTaBHTGjiGH poAa Celtis . B npon;GCCG pa3- 
BHTHH CGMGHH HyiJGJIJiyC TaK>KG HOJIHOCTBK) JIH3HpyGTCH. 

CnGpMOAepMa 3pGJioro cgmghh poAa Trema , TaK >kg KaK h poAa Celtis , npGACTaB- 
JIGHa OAHHM PHAOM KJIGTOK BHyTpGHHGH 9HHA0pMBI BHyTpGHHGrO HHTGryMGHTa 
(pnc.' 2, 10 ); TOJinjHHa gg 7—10 mkm. CHapyam ot hgg bhahbi 6GCCTpyKTypHHG 

OCTaTKH o6jIHTGpnpOBaHHBIX HapGHXHMHBIX KJIGTOK. C BHyTpGHHGH CTOpOHBI CHGpMO- 
AepMa BBICTHJiaGTCH MOmHBIM CJIOGM KyTHKyJIBI. 

B 3aKJH0HGHHG MOH^HO CA©JiaTB CJIGAyiOIAHG BBIBOABI. 

1. CnGpMOAepMa npGACTaBHTGjiGH cgm. Ulmaceae o6pa3yGTCH o6ohmh HHTGryMGH- 
TaMH; b cgm. Celtidaceae b gg o6pa30BaHHH npnHHMaGT ynacTHG tojibko BHyTpGHHHH 
HHTGryMGHT. 

2. B cgm. Ulmaceae (poabi Ulmus , Zelkova ) CHGpMOAepMa coctoht H3 tpgx 

CJIOGB — Hapy>KHOH 9HHAepMH, CJIOH 06jIHTGpHp0BaHHHX KJIGTOK H BHyTpGHHGH 
aHHAepMBi. y poAa Hemiptelea npn pa3BHTHH cgmghh hohth hojihoctbio pa3pyma- 

GTCH CJIOH Hap GHXHMHBIX KJIGTOK 060HX HHTGryMGHTOB, H09T0My CHGpMOAGpMa A B yX- 

CJIOHHaH. 

3. B cgm. Celtidaceae (poabi Celtis ; Trema) CHGpMOAepMa OAHOCJioHHan, o6pa30- 

BaHa OAHHM PHAOM KJIGTOK BHyTpGHHGH 9HHABPMBI BHyTpGHHGrO HHTGryMGHTa. 


4 * 
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4. IIomhmo pa3JiHqHH b CTpoeHHH cnepMOflepMH 3pejioro ceMeHH, npeji;cTaBHTejiH 
poAOB Ulmus h Celtis pa3JiHHaiOTCH no xapaKTepy ee pa 3 B hthh. V po;na Ulmus Ha 
paHHHx CTa^HHx pa3BHTHH ceMeHH rpaHHn;a Me>K;n;y hhT eryMeHTaMH CTaHOBHTCH 
He3aMeTHOH h ohh o6pa3yioT e^HHyio TKaHt; y Celtis HHTeryMeHTti o6jiHTepHpyiOTCH 
He3aBHCHMO APyr ot spyra. V po;n;a Ulmus 3HH;n;epMa Hyn;ejuiyca f a HepejjKO h cy6- 
annftepMajiBHHH pha KJieTOK npn pa3BHTHH ceMeHH ^jiHTejiLHoe BpeMH coxpaHHiOTCH; 
y po^a Celtis ohh pa3pymaiOTCH oflHOBpeMeHHO c rj^^epacnojioHceHHHMH Hyn;eji- 

JIHpHHMH CJIOHMH. 
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SUMMARY 

The two- and three-layered seed coat of the representatives of the Ulmaceae (Ulmus, Hemi- 
ptelea , Zelkova) is formed by the tissue of both integuments. The Celtidaceae representatives 
(Celtis, Trema) have one-layered seed coat, formed by the inner epidermis of inner integument. 
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A. r. IIlTe(J)MpD;a 

nPEflCTABHTEJIH POflOB PYRACANTHA, PISTACIA, 
BERCHEMIA H PALIURUS B PAHHECAPMATCKO0 <DJIOPE 
ByPCYKA (MOJIAABHfl) 

A. G. SHTEPHYRTZA. REPRESENTATIVES OF THE GENERA PYRACANTHA, 
PISTACIA , BERCHEMIA AND PALIURUS IN THE EARLY SARMATIAN FLORA 

OF BURSUK (MOLDAVIA) 

OiracaHH BHflBi Pyracantha coccinea (fossilis), Pistacia miochinensis , P. miocenica , Berchemia 
multinervis , Paliurus tiliaefolius, KOTopwe npHHaflJiewaT k peflKo BCTpe^aromHMca: b HCKonaeMOM 
coctohhhh po,n;aM. HccjieflOBaHHfl ocTaTKOB jincTbeB H3 BypcyKa nonojiHHJin HcKonaeMyio $Jiopy 
MoJiflaBHH 5 HOBHMH BHflaMH h flByMH poflaMH — Pistacia h Berchemia. 

HccjieflOBaHHH ocTaTKOB JincTbeB noflTBepjKflaiOT Hainn bbiborbi o tom, ^to paHHecapMaTCKan 
<j>jiopa BypcyKa BKjno^ajia b CBoeM cocTaBe Hapaay c Bn^aMH Me30$HJiLHHx jiecoB h 6ojibmoe 
hhcjio bh,o;ob pacTHTejibHtix rpymmpoBOK cyxnx MecTOo6irraHHH. Hajuurae b paccMaTpnBaeMOH 
$jiope BHflOB, 6jih3Khx k coBpeMeHHtiM Pistacia terebinthus h Pyracantha coccinea , CBHfleTeJiB- 
CTByeT O TOM, HTO OTfleJIBHBie 3JieMeHTH COBpeMeHHOH CpeflH3eMHOMOpCKOH (|)JIOpBI B CXOflHOM 

o6jiHKe c^opMHpoBajincB y?Ke k Ha^aJiy Bepxnero MHOijeHa. Bo3mo?kho, ^to k 3TOMy BpeMeHH 
CTaJIH 6JIH3KHMH K COBpeMeHHBIM Cpe^H3eMHOMOpCKHM H OTfleJIBHHe paCTHTeJIBHBie rpynnnpOBKH. 

PaHHecapMaTCKaa $Jiopa Eypcyna H3BecTHa no pe3yjiLTaTaM HCCJieAOBaHHH 
HCKonaeMHx hjioaob h ceMHH (Herpy, 1972, 1980), no oraeuaTKaM jihctlob (IIlTe- 
$Hpn;a, 1974, 1978, 1980) n ocTaTKaM nHJiLii;Li h cnop (Mnijyji, 1977). 06 id;hh cnn- 
cok 3toh $jiopH BKJiiouaeT 6ojiee 140 bhaob HCKonaeMHx pacTeHnn, H3 kotophx 
41 onncaH no oraeuaTKaM jracTteB. 

MaTepnajioM ajih ^amion CTaTtn nocjiynatjra ocTaTKn jracTteB nepBHX c6opoB, 
KOTopue paHee 6luih onpe^ejieHH tojilko npe^BapHTejiLHo, n uacTHUHo HeKOTopue 
ocTaTKn, co6paHHHe JieTOM 1977 r. IIpeABapHTejiLHHe onpeAejieHHH 6hjih npnse- 
fleHH HaMH b BH^e cmiCKa (IIlTe<|)bipii;a, 1978). B pe3yjiLTaTe AeTajiLHon o6pa6oTKn 
Tacra 3thx <$opM ycTaHOBJieHti 5 hobbix ajih <$jiopbi BypcyKa bhaob HCKonaeMtix 
pacTeHnn: Pyracantha coccinea Roem., (fossilis), Pistacia miochinensis Hu et Chaney, 
P. miocenica Sap., Berchemia multinervis (A. Br.) Heer, Paliurus tiliaefolius (Unger) 
Buzek. 

B HCKonaeMOM coctohhhh BHmeHa3BaHHHe bhali BCTpeuaiOTCH aobojilho peAKo, 
oco6eHHO nepBLie Tpn, noaTOMy nx HaxoAKa b Eypcyne HMeeT onpe^ejieHHtiH hh- 
Tepec. Bhah Pistacia miocenica n Berchemia multinervis npeACTaBJieHH ceMLio 
3K3eMnjinpaMH Ka>KflHH, a ocTajiLHtie Tpn BHAa — e ahhhuhlimh. 

UccjieAOBaHHH ocTaTKOB JincTLes H3 BypcyKa nonojiHHJin ncKonaeMyio $Jiopy 
MojmaBHH AByMH po^aMH — Pistacia n Berchemia — n 5 BHAaMH, KOTopue npn- 
Bej^eHBi BHine. 

HcKJiiouHTejiLHo HHTepecHo Hajinune bo $Jiope Asyx bhaob $HCTamKn: Pistacia 
Miochinensis n P. miocenica. CoBpeMeHHtie aHajiorn sthx bhaob cooTBeTCTBeHHo 
P. chinensis Bunge n P. terebinthus L. aobojilho pe3K0 pa 3 JinuaiOTCH no aKOJiornn. 
Tan, P. chinensis npon3pacTaeT b Boctouhom KnTae b paBHHHHtix jiecax, b to speMH 
Kan P. terebinthus HBJineTCH xapaKTepHtiM bhaom rjih. cpeAH3eMHOMopcKoro MaK- 
Bnca. 

He MeHee HHTepecHa n HaxoAKa jihctlcb Berchemia, H3BecTHon cnx nop 
B CGCP tojilko b MHon;eHe npeAKapnaTLH n b HeoreHe KaBKa3a. Ee 6 jih3khh co- 
B peMeHHHH bha — B. scandens (Hill.) C. Koch — JinaHa, npon3pacTaioiu;aH b mn- 
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poKOJiHCTBeHHHx jiecax b loro-BOCTOTOHX mTaTax CeBepHofi AMepnKH. B Bypcyi^ 
SepxeMHH npeACTaBJieHa Cojibhihm KOJinuecTBOM oTneuaTKOB no cpaBHeHHio c Apy^- 
THMH MeCTOHaXOJKAeHHHMH, H3BeCTHBIMH Ha TeppHTOpHH CCCP. 

Pyracantha h Paliurus — KycTapHHKH ; nepBHH — BenH03ejieHHH, a BTopon 
jincTonaAHHH* Bhah o6ohx poaob npoH3pacTaiOT Ha cyxnx cojmeuHBix cKJioHax y 
a nepsoro — h Ha jiecHHX onymnax b 3apocjinx KycTapHHKOB. Hajraune b nccjie^; 
AyeMofi $Jiop§ Pyracantha oSoranjaeT cocTaB noAJiecKa H3 BenH03ejieHHX KycTap-d 
hhkob, b kotopom paHee ycTaHOBJieHH Buxus h Mahonia; Paliurus yBejrauHBae^ 
ajieMeHTH pacTHTe jilhhx rpynnHpoBOK cyxnx MecToo6HTaHHH H3 JincTonaAHHx; 
KycTapHHKOB, a Berchemia yna3HBaeT Ha pa3Hoo6pa3ne JinaH. r. 

TaKHM ©6pa30M, nccjieAOBaHHH ocTaTKOB jiHCTLeB noATBepncAaioT Hanrn bhboau 
o tom, hto paHHecapMaTCKan $Jiopa Bypcyna 3aKJiionajia b CBoeM cocTaBe HapaAy 
c BHAaMH Me30(|)HJii>HHX necoB h 6oJiBmoe hhcjio bhaob pacTHTeJitHHX rpynnnpoBOK 
cyxnx MecToo6HTaHHH. Hajraune b paccMaTpnBaeMOH $Jiope bhaob, 6jih3Khx k co- 
BpeMeHHHM Pistacia terebinthus h Pyracantha coccinea , CBHAeTeJiBCTByeT o tom, hto 

OTAGJIBHtie 3JieMeHTH COBpeMeHHOH CpeAH3eMHOMOpCKOH $JIOpH B CXOAHOM o6jIHKe 
c<$opMHpoBajraci> ywe k Hanany BepxHero Mnon;eHa. Bo3mojkho, hto k 3T0My Bpe- 
M6HH CTaJIH 6JIH3KHMH K COBpeMeHHBIM CpeAH3eMHOMOpCKHM H OTAeJILHH© paCTH- 
TejiBHtie rpynnnpoBKH. 

Bee onHcaHHBie o6pa3n;H xpaHHTcn b EoTaHHuecnoM caAy AH MojiAaBCKofi CCP. 
OoTorpa(|)HH h pncyHKH BBinojiHeHBi aBTopoM, $oTorpa(|)HH jihctbob coBpeMeHHHX 
pacTeHHH — T. H. HapiJinKHHOH. 

Abtop nojiB3yeTcn cnynaeM noSjiaroAapnTB H. A. HjiBHHCKyio 3a ijeHHHe 
coBera npn o<|)opMJieHHH AaHHOH CTaTBH* 

Hn>Ke npHBOAHTcn onncaHne h H3o6pa>KeHHe HCKonaeMBix bhaob pacTeHHH. 


Rosaceae 

Pyracantha coccinea Roem. (fossilis) 

(pnc. 1® A\ pnc. 2$ 4, 5 — cm. bkjighkh) 

1967. Pyracantha coccinea Roem. fossilis, KojiaKOBCKHH h PaTnaHH® njraon;eHO- 
Ban $jiopa Majrax lUnpaK, c. 48, Ta 6 n. VIII, $nr. 4— 6 . 

1935. Pyracantha coccinea Roem., Stefanoff a. Jordanoff, Plioc. FI. Sofia, p. 56, ; 
fig. 53. 

1952. KojiaKOBCKHH, IIjiHon;eHOBaH $Jiopa CyxyMH, c. 115, Ta 6 n. IX, pnc. 8 . 
1964. KyTy 3 KHHa, CapMaTCKan $Jiopa ApMaBnpa, c. 208, Ta 6 ji. XI, $nr. 13—15; 
T a 6 ji. XVII, $nr. 13. 

1974. IIypn;ejiaA 3 e h IJarapejra, MaoTHuecKan <$Jiopa ioro-3anaAHOH Tpy 3 HH s 
c. 83, Ta 6 n. XVI, $nr. 3. 

1978. Pyracantha sp. cf. P. coccinea Roem., IIlTe<|)Bipii;a, HoBBie A^HHiie k paHHe- 
capMaTCKofi $jiope Bypcyna, c. 366. 

1980. P. coccinea Roem. foss., Zastawniak, Sarmatian leaf flora from the southern 
margin of the Holy Cross Mts. (South Poland), p. 70, PI. Ill, 9; fig. 11, 1. 
HccJieAOBaHHBie 9 k 3 e m n ji a p h: 725. 

Ha o6pa3n;e 725 coxpaHHJicn houth hojihhh jihct (6e3 nacra BepxymKn). Be- 
poHTHan AJinna ero 4«5 (coxpaHHJiocB 3.9), a nrapHHa 1.4 cm. JIhct o6paTHOJiaHn;eT- 
hhh # y 3KOKJiHHOBHAHoe ocHosaHHe nocTeneHHo HH36eraeT Ha tohkhh nepemoK 
okojio 2 mm ajihhh. Bepxymna, seponTHo, ocTpan. Kpan JiHCTa 3y6naTHH; 3 y 6 ipi 
MejiKne, ocTpBie HaKJioHeHHBie, cjierna kjiiobobhaho 3arayTBie, npHjKarae, c OKpyr- 
JIOH CHHHKOH H KOpOTKOH BOrHyTOH BepXHeH CTOpOHOH. TjiaBHaH TKHJIKa pe3KO BH- 
pa>KeHHaH, npaMan, b BepxHen uac™ npnMepHo b 2 pa3a TOHBme, ueM b HHjKHeih 
Ot Hee otxoaht hoa yrnoM 50° 6 —8 nap btophhhhx jkhjiok; ohh TOHKne, onepeA - 
HBie, MecTaMH H3orHyTBie, y Kpan coeAHHniOTCH Apyr c ApyroM neTjiHMH hjih pa3- 
BeTB jihiotch, He aoxoah ao npan, h a^iot oTBeTBjieHHH b 3y6n;H. OneHB tohkhb® 
peAKne TpeTHHHHe jkhjikh otxoaht ot btophhhhx hoa octphm yrnoM nepneHAHKy- 
jihpho rjiaBHOH jKHJine. 

HcKonaeMHH jihct ho o 6 m;eH $opMe h $opMe ocHOBaHHH, xapaKTepy 3 y 6 uHKOB 
oneHB cxoAeH c jihctbhmh P. coccinea Roem«, OTJiHnancB ot hhx 6 onee ahhhhhmh 
3y6nkKaMH (pnc. 2, 6 ). 
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Phc. 1. Pyracantha coccinea (fossilis), 3K3. 725, X2 (A)\ Pistacia miocenica Sap., 3K3. 716, Xl.5 (B) 
h Paliurus tiliaefolius , 3K3. 596, X2 (5). 


CoBpeMeHHan P. coccinea — CBeTOJiioSHBHH BeuH03eJieHBra KycTapHHK ao 2 m 
blicotbi. PacnpocTpaHeH Ha KaBKa 3 e, b Kpimy, UpaHe, Majion A 3 hh, HTajinn. 
Ha KaBKa 3 e BCTpeuaeTCH Ha hh 3 M 6 hhocthx b HnnmeM h pence cpe^HeM ropHHx hoh- 
cax, raaBHHM o6pa30M no onynrcaM JiecoB, Ha rajieuHHKax b^ojib pen. OCtniHa 
cpe;n;H 3 apocJien KycTapHHKOB b coo 6 m;ecTBe c npe^CTaBHTejiHMH poaob Paliurus , 
Cotinus h APyrnMH pacTeHHHMH, xapaKTepHHMH rjih . 6 ojiee hjih MeHee 3acynuiHBHx 
MecToo 6 HTaHHH (IlnjinneHRo, 1954). 

P. coccinea, onncaHHan BnepBue H 3 njmon;eHa Eojirapun, ycTaHOBJieHa b CCCP 
H 3 BepxHero mraoijeHa A 6 xa 3 HH (CyxyMn), Majrax IIInpaK, Maoraca Tpy 3 HH, sexp- 
Hero capMaTa ApMasnpa, MHon;eHa IIojibhih. KpoMe Toro, OTneuaTKH jracTBes 
Pyracantha sp. onncaHH H 3 HHHCHero capMaTa Kpbihkh (KpmnTo<|)OBHu, EanKOB- 
cKan, 1965). OcTaTOK njio;n;a Pyracantha Toro me poftCTBa oSHapynceH bo $Jiope 
BypcyKa A. T. Herpy (1972) h onncaH nos Ha 3 BaHneM Pyracantha cf. coccinea Roem. 
no nHJiBn;e saHHHH poji; b Hen He o 6 HapynceH. 


Anacardiaceae 

Pistacia miochinensis Hu et Chaney 
(pnc. 2 X 1, 2) 

1940. Hu and Chaney, Miocene flora from Shantung province, p. 62, t. 36, 
R3 fig. 3, 5, 9. 

1960. KoJiaKOBCKHH, TpeTBe ftonojraeHHe k Koaopckoh njraon;eHOBOH <$jiope, 
c. 35, Ta6ji. I, (J>nr. 3. 

1964. KoJiaKOBCKHH, njiHorjeHOBan <$Jiopa Ko^opa, CTp. 40, Ta 6 ji. VI, $nr. 4. 
1978. IIlTe<|)Bipii;a, HoBBie ftaHHBie k paHHecapMaTCKon $Jiope Bypcyna, c. 366. 

The. OmenaTHH JiHCTBes, onncaHHBie H. Hu h R. Chaney (1940, 1. c.) H 3 
MHon;eHa IIIaHBBaHH. 

UccjieflOBaHHHe 9 k 3 e m n ji a p h: 595. 

JlncToneK 4.1 cm ajihhh h 1.4 cm mnpnHLi, ji aHnjeTHtiH, acHMMeTpnuHHH, n;ejiBHo- 
KpanHHH. OcHOBaHne KJiHHOBHAHoe. Bepxymna y;n;jiHHeHHo- 3 aocTpeHHaH, kohuhk 
( npHMepHO 1 mm) He coxpamuiCH. rjiasHan ncnjiKa nocTeneHHo yTOHuaeTcn no Mepe 
npn 6 jm>KeHHH k Bepxymne, cjierna H3orHyTan. BTopHUHHe jkhjikh b uncjie 12— 
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14 nap, otxoaht ot rjiaBHon hoa yrjioM 60—65°, 0HepeAHHe B BHme CBoen cepeAHHia 
BHJitnaTo BeTBHTca; KOHeuHHe hx pa3BeTBJieHna hoaxoaht 6jih3Ko k Kpaio h neTJie- 
BHAHO COeAHHHIOTCH APyr c APyrOM. MeJKAy BTOpHUHHMH JKHJIKaMH pa3BHTH nOUTH 
bo Bcex HHTepBajiax npoMeacyTouHHe jkhjikh, aacTb H3 hhx MeHLme ae m baboo 
ycTynaeT no AJinne btophuhhm arajinaM. TperaaHHe jkhjikh peAKne, o6pa3yiOT 
KpynHHe auenKH, BHyTpn kotophx bhahh MejiKne aaeiiKH, o6pa30BaHHHe jkhji- 
KaMH neTBepToro nopaAKa, n pa3BeTBJieHHue ajiBBeojiH b hhx. 

no o6m;eH $opMe, $opMe ocHOBaHHH h BepxymKH, botbectocth btophuhhx 
2KHJIOK HCKOnaeMHe JIHCTOUKH 6JIH3KH K JIHCTOHKaM COBpeMeHHOrO BOCTOHHO- 

KHTancKoro BHAa P. chinensis Bunge (pnc. 2, 3). 

B HCKonaeMOM coctohhhh P. miochinensis 6hji H3BecTeH tojilko H3 MHOijeHa 
KnTaa h Hhohhh h H 3 noHTa KoAopa. Ha TeppHTopnn MoJiAaBHH b HCKonaeMOM 
coctohhhh BCTpeuaeTca BnepBHe. no ocTaTKaM hjioaob h HHJH>n;e AaHHHH poA 
bo $Jiope Bypcyna He oSHapyaceH. 


Pistacia miocenica Sap. 

(pnc.Htf pnc. 3„ 4—6 — qm. BKJiefiKy) 

1868. Pistacia miocenica Sap., Etudes sur la vegetation du sud-est de f la France 
a l'epoque tertiaire (FL des argiles du bassin de Marseille, p. 52, t. VI, 
fig. 4—6). 

1965. Pistacia cf. P. miocenica Sap., Kphihto<|>obhu h EafiKOBCKaa, CapMaTcnaa 
<$jiopa Kphhkh, c. 92, Ta6ji. XXIII, <$Hr. 1. 

1974. P. miocenica Sap., nypn;ejiaA3e h IJarapejra, MaoTnuecKaa <$jiopa ioro- 
3anaAH0H Tpy3HH, c. 87, Ta6ji. XVII, $nr. 3, 4. 

1978. Pistacia terebinthus L. fossilis, IIPre^Hpija, HoBHe ABHHHe k paHHecapMaT- 
ckoh $jiope Bypcyna, c. 366. 

HccjieAOBaHHHe 3K3eMHJiapH: 716, 717, 723, 732, 872,1874, 
1384. 

JI e k t o t h n. JlncToueK H3 cpeAHeojinroijeHOBHx OTjioaceHHH b6jih3h onpecTHo- 
CTen Mapcejia (Saporta, 1868,1. c.), H3o6paa<eHHHHHaTa6ji. VI, $Hr. 5 (jicbhh). 

JIhctohkh 2.9—5.5 cm ajihhh h 1.7—2.2 cm mnpnHH, acHMMeTpnuHHe, ojijihh- 
THuecKne hjih npoAOJiroBaTo-OBajiLHHe. OcHOBaHne y3Ko- hjih ihhpokokjihhobha- 
Hoe, acHMMeTpHHHoe. IIInpoKaa BepxymKa BHe3anH0 OTTHHyTa b nopoTKoe ocTpne. 
Kpafi cjierna bojihhcthh. TjiaBHaa acnjina k Bepxynrce cjierna yTOHuaeTCa. Bto- 
pHUHtie jkhjikh b uncjie 11—13 nap, npaMue hjih cjierna Ayroo6pa3Ho H3orayTHe, 
ouepeAHue hjih nonapHo c6jraa<eHHHe, otxoaht ot rjiaBHOH hoa yrjioM okojio 60° t , 
b BepxHen uacra BeTBHTca, KOHeuHiie bctoukh neTJieBHAHo coeAHHaiOTca APyr 
c ApyroM y npaa JiHCToana* B oAHOM-AByx HHTepBajiax HMeiOT^yUnpoMea^yToaHHe 
JKHJIKH. 

OnHCHBaeMBie jihctoukh no CBoen $opMe, no $opMe ocHOBaHHH h oco6eHHocTHM 
>KHJiKOBaHHa oueHB cxoahh c thhobhmh (Saporta, 1868, 1. C.), OCofieHHO C JIHCTOH- 
naMH, H3o6pa>KeHHHMH Ha $nr. 5, Ta6ji. VI. P. miocenica OTjrauaeTCH ot oimcaH- 
Horo BHme BHAa P. miochinensis 6ojiee mnpoKHMH JiHCToanaMH, BepxymKofi, hohth 
CHMM eTpHUHOH OCHOBaHHH), a TJiaBHOe — HHHM XapaKTepOM BeTBaeHHH BTOPHHHHX 
arajioK y npaa jihctohkob. 

no $opMe, pa3Mepy h oco6eHHocTHM amjiKOBaHHH jihctohkh ncnonaeMoro bhah 
npoHBJiaiOT HCKJiiOHHTeJiLHoe cxoactbo c JiHCTounaMH coBpeMeHHoro P. terebinthus L., 
pacnpocTpaHeHHoro Ha KaHapcanx ocTpoBax h no6epeacte CpeAH3eMHoro Mopa. 
PacTeT Ha cyxnx naMeHHCTHx cnjioHax, b HnameM noace b cocTase MaKBHca (Coko- 
jiob, 1958). 

P. miocenica H3BecTeH H3 ojraroijeHOBHX OTJioaceHHH lora <DpaHipiH (Mapcejib), 
H3 capMaTa YKpaHHH (KpHHKa) h h 3 MaoTHca ioro-3anaAHOH Tpy3HH. Bo 3 Mo;kho,: 
k 3T0My ace BHAy othochtc a P. terebinthus L. fossilis, ycTaHOBaeHHHH H 3 HHH^Hero 
nanon;eHa KoAopa (KoaanoBCKHH, 1964). 03 no3AHero capMaTa HaxnaeBaHH onn- 
caHH em;e ocTaTKH Apyroro BHAa $HCTamKH — P. lentiscus L. (TaxTaAacaH, Tox- 
TyHH, 1972), kotophh pe3Ko oTHHaaeTca ot P. miocenica 3HauHTejiLHo MeHbmnMH 
pa3MepaMH hhctohkob. 
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Rhamnaceae 

Berchemia multinervis (A. Br.) Heer 
(pnc. 3^, 1 9) 2 ; pnc. 4 , 1,2 — cm. BKJienKy) 

1836. Rhamnus multinervis Al. Braun in Buckland, Geology and mineralogy 
considered with reference to natural theology, I, p. 513. 

1845. Karwinskia multinervis (Al. Br.) Al. Braun, Tertiar-Flora von Oeningen, 

р. 172. 

1847. Unger^ Chloris protogaea, p. 147, t. 50, fig. 5. 

1859. Berchemia multinervis (Al. Br.) Heer, : FI. tertiaria Helvetiae III, p. 77, 
t. 128, fig. 9—18. 

1955. y3HaA3e„ CapMaTCKaa $jiopa rpy3HH,j c. 47, Ta6ji. V, $nr. 4. 

1964. KoJiaKOBCKHH, ILraonieHOBaH $jiopa KoAopa, c. 127, Ta6ji. L, $nr. 1 — 2. 
1967. KoJiaKOBCKHH h ParaaHH, njraon;eHOBaH $jiopa Majmx Illnpan, c. 47,, 
Ta6ji. 8, $nr. 1. 

1971. Buzek, Tertiary flora from the Northern Part of the Petipsy Area (North- 
Bohemian Basin), p. 73, t. 32, fig. 12—15, t. 33„ fig. 22, 23. 

1974. IIypijejiaA 3 e h IJarapejra, MaorauecKaa <$Jiopa ioro-3anaAHOH Tpy3HH t 

с. 95, Ta6ji. XVIII, $nr. 7, 8. 

1977. IIlBapBOBaj, ^(onoBHeHHH ao Mion;eHOBoi $Jiopn MnmHHa y IIpHKapnaTTi, 
c. 100. 

1978. IIlTe^Hpnia,; HoBue jj;aHHtie k paHHecapMaTCKon $jiope Bypcyna, c. 366. 

JleKTOTHn. OraeuaTOK JincTa H3 capMaTa BHHHreHa, onncaHHLin 0. Heer 
(1859, 1. c., t. CXXIII, fig. 11). 

Hccjie«OBaHHHe 9 k 3 e m n ji h p h: 579—582, 620, 630* 634. 
JIhctbh MeJiKne, 2.2—5 cm ajihhbi h 1.1 — 3 cm mnpnHLX, Han6ojii>maH mnpnHa 
y Bcex jmcTteB okojio cepe^HHH. JIhctbh y3Ko- hjih mHpoKoajiJiHHTHuecKHe c ok- 
pyrjiHM hjih cjierna cepAAeBHAHBiM ocHOBaHHeM h ocTpon BepxymKon. Kpafi n;ejiB- 
hhh, cjierna bojihhcthh. BTopHUHtie >khjikh b uncjie 7 — 9 nap, napajuiejiBHue,, 
otxoaht ot rjiaBHofi hoa yrjiOM 30 — 50°, b hh>khch uac th cynpoTHBHtie, b BepxHefi 
onepeAHHe. BHauajie ohh npnMBie, 3aTeM Ayroo6pa3Ho H3rH6aioin;HecH h y caMoro 
Kpan coeAHHHK)m;HecH neTJiHMH. TpeTHUHBie bkhjikh mho rouHCJieHHBie, no 10—16 
Ha 1 cm, KocopacnoJionmHHBie k btophhhhm, cjierna H3BHJiHcrae, HeKOTopne H3 
HHX BHJIBUaTO BeTBHIIJHeCH. ToHKHe JKHJIKH UeTBepTOrO nopHAKa o6pa3yiOT pBIXJiyiO 
CeTB MHOroyrOJIBHHKOB MeJKAy TpeTHHHHMH. 

IIo o6m;eH $opMe, no $opMe ocHOBaHHH, BepxymKH, npan, no xapaKTepy bkhji- 
KOBanHH onncHBaeMue jihctbh oueHB cxoahh c thhobhmh jihctbhmh, ohhc aHHHMH 
b yKa3aHHHX BHine paSoTax. H 3 coBpeMeHHHx bhaob k B. multinervis oco6eHHo 
6jih30K ceBepoaMepnKaHCKHH bha B . scandens (Hill.) G. Koch ( =B . volubilis DC.), 
hto oTMeTHji em;e Heer (1859, 1. c.) (pnc. 3, 3 ). B. scandens — jinaHa, npoH3pacTaio- 
man b ioro-BOCTOHHHx mTaTax CHIA ot BnprHHHH h Ojiophah ao Mnccypn h Te- 
xaca, Ha npn6pe>KHOH paBHHHe. PacTeT b rycrax h CBiptix nrapoKOJiHCTBeHHBix 
Jiecax, bhcoko B36npaHCB Ha aopobbh (rpy6oB, 1958). 

^pyron BocTouHoa3HaTCKHH 6 jih3khh bha — B. racemosa Siebold et Zucc. — 
KycTapHHK, pacTeT b Herycrax ropHHX Jiecax h Ha hx onymnax, b 3apocjinx Ky- 
CTapHHKOB no 6eperaM pen# PacnpocTpaHeH b Hhohhh (ocTposa Xohcio, Kiocio) 
h Ha 0 . TanBaHB^ OnpeAejieHHoe cxoactbo onncHBaeMHe jihctbh ofiHapyjKHBaiOT,, 
Kan yKa3HBaiOT HeKOTopue aBTopBi, c BocTouHoa3HaTCKHMH BHAaMH B . giraldiana 
G. K. Scheid h B. lineata DC*, oAHaKo y nepsoro BHAa jihctbh oueHB KpynHBie* 
a y BToporo MeJiKne, He npeBHmaiOT 3 cm. 

KoJiaKOBCKHH (1964) yKa3HBaeT, uto B. multinervis BCTpeuaeTCH aobojibho 
peAKo; H3BecTeH b MHon;eHOBHx $jiopax IObkhoh Ebpohh, b capMaTe boctohhoh m 
3anaAHofi Tpy3HH, b HJiHon;eHe IIInpaK h KoAopa. Ha TeppnTopHH MoJiAaBHH ycTa- 
HoBjieH BnepBHe. no ocTaTKaM hjioaob, ceMHH h HBUiBije bo (Juiope Bypcyna AaH- 
hhh poA He o6Hapy>KeH. 
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Paliurus tiliaejolius (Unger) Bfizek 
(pnc. 1, B \ pnc* 4, 3 , 4 ) 

1971. Buzek, Tertiary Flora from the Northern Part of the Petipsy Area (North- 
Bohemian Basin), p. 74, t. XXXIII, fig. 1-21; t. XXXIV, fig* 1-17. 
1847. Ceanothus tiliaefolius Ung., Chloris protogaea, p. 143, t. 49, fig. 1—6. 
1847. Paliurus favonii Ung # , 1. c., p. 147, t. 50, fig. 7, 8 

1859. Zizyphus tiliaefolius (Ung.) Heer, FI. tertiaria Helvetiae, p. 75, t. 123, 
fig 1—7. 

1978. Paliurus sp. IIlTe<|)Eipn;a, HoBBie flamme k paHHecapMaTCKOH $Jiope Eyp- 
cyna, c. ^366. 

T h n. OmenaTHH jincTneB H3 rejitBeTa Ilapmjiyra, H3o6pa>KeHHEie YmepoM 
(Unger, 1. c.). 

HccjieAOBaHHHe 9 k 3 e m n ji a p m: 596. 

JIhct HHii;eBHji;HHH, 3.2 cm fljiHHH h 2 cm ihhphhei, c HanGojiBrnen mnpHHOH npn 
ocHOBaHHH. OcHOBaHne cjia6o cepji;n;eBHji;Ho-BHeMnaToe co cjierna oSHajKeHHHMH 
ncnjiKaMH. Bepxymna ocTpan, kohuhk He coxpaHHJicn. Kpan 3y6naTHH, 3y6n;H 
MejiKne, ocTpue, b HHjKHen uacra no 3—4, a b BepxHen no 6— -7 Ha 1 cm npan, 
Han6oJiee hojiho coxpaHHJiHCB Ha JieBOH noJiOBHHe JIHCTa. rjiasHan jKHjraa cjierna 
H3orHyTan, yTOHuaeTCH HauHHan c cepeAHHH JIHCTa. Ot ocHOBaHHH, npoMe rJiaBHOH, 
otxoaht hoa yrjioM 58—60° 6a3ajiBHBie h^hjikh, KOTopne Ayroo6pa3Ho H3rn6aiOTCH 
h b BepxHen Tpera JIHCTa yToipiaiOTCH h neTJieBHAHO coeAHHHiOTCH c btophhhhmh 
HCHJ inaMH. Ot hhx KHapyncn otxoaht MHorouHCJieHHHe OTBeTBJieHHH (8 — 10), ko- 
Topne TaKJKe neTJieBHAHo cocahhhiotch h nocujiaiOT BeTouKH b 3y6n;H hjih b bhcmkh 
M e>KAy 3y6n;aMH. PaccTOHHne Me>KAy rjiaBHOH h 6a3ajiBHHMH HmjrcaMH b 2 pa3a 
6ojitme paccTOHHHH ot 6a3ajiBHBix ao npan jracTa. BTopnuHBie jkhjikh b uncjie 
neTBtpex HauHHaiOTCH HecnojiBKO BBime cepeAHHH Ha paccTOHHHH 1.5 cm ot ocHosa- 
HHH JIHCTa, OTBeTBJIHIOTCH OT TJiaBHOH HOA yrJIOM OKOJIO 60°, Ayr006pa3HHe, HH5K- 
Hne cynpoTHBHBie, sepxHHe nonapHo c6jm>KeHHHe, neraesHAHo coeAHHHiOTCH y npan. 
Ot rnaBHOH bkhjikh b HHBKHen uac™ jmcTa noA yrjioM okojio 65° otxoaht HecnojiBKo 
npOMeJKyTOHHBIX 5KHJIOK, KOTOpHe TepHIOTCH B CeTH TpeTHUHHX. TpeTHHHHe JKHJIKH 
o6pa3yiOT KpynHBie MHoroy tojibhekh , BHyTpn kotophx bhahbi npynHHe nueHKH, 
o6pa30BaHHHe jKHJinaMH ueTBepToro nopHAKa* CoxpaHHjicn ocTaTOK uepemna 
0.2 cm a™™. 

UccjieAOBaHHHH jihct no CBoen $opMe, pe3Ko Bnpa>KeHHHM h AocTaTouHo bh- 
coko noAHHMaioin;HMCH 6a3ajiBHBiM ?KHJiKaM 6 jih3ok k thhobhm jihctbhm (Unger* 
1847, 1. c.), ocoSeHHo k jihctbhm, H3o6pa>KeHHBiM Ha fig. 2, 5, t. 49, a Taione k jih¬ 
ctbhm 3Toro BHAa H3 TpeTHHHOH $jiopBi HexocJiOBaKHH (Buzek, 1971, 1. c., t. 34, 
fig. 3—10). P. tiliaefolius o6Hapy>KHBaeT 6jiH3Koe cxoactbo c coBpeMeHHHM P. spi- 
na-'Christii Mill. (pnc. 4, 5), npoH3pacTaioin;HM Ha cyxnx tjihhhctbix, m;e6HHCTHx h 
KaMeHHCTBIX COJIHeHHHX CKJIOHaX XOJIMOB H Top AO 1500 M HaA yp. M., TAe OH He- 
peAKO o6pa3yeT HenpoxoAHMBie 3apocjin h pacTeT Taione coBMecTHo c ApyrnMH 
Kcepo^HJiBHHMH, KycTapHHKaMH# PacnpocTpaHeH no io>KHOMy 6epery KpHMa, Ha 
KaBKa3e, b ropHon CpeAHen A3 hh h CpeAH3eMHOMopBe (TpySoB, 1958). 

B HCKonaeMOM coctohhhh b 6jih3khx no B03pacTy h TeppHTopHH $Jiopax otot 
poA no ocTaTKaM hphboahtch nan Paliurus sp. (flKy6oBCKan, 1950; KpnmTO(|)OBHH, 
BaHKOBCKan, 1965). B HHHuienjiHOAeHOBOH $Jiope Kymyna (KopHHJiosa, 1960) 
onHcaHH bhabi P. ovoideus (Goepp.) Heer h P. zaporogensis Krysht. Bo $Jiope Ty- 
$oreHHHx oTJiojKeHHH Bajie (HejiHA3e, 1970) onncaHH P. spina-christii Mill. 
var # fossilis , npoMe Toro Zizyphus tiliaefolius Heer u Zizyphus sp. Bo.<|)Jiope HHBKHero 
capMaTa Hacjiasun HnySoBCKaH (1955) uphbojsjit Zizyphus tiliaefolius Heer, a b cap- 
MaTe ApMasnpa KyTy3KHHa (1964) — Zizyphus sp. Heo6xoAHM nepecMOTp scex 
3THX OCTaTKOB, B03M05KH0, OHH BCe TBKBKe OTHOCHTGH K P. tiliaefolius\ OAHaKO 3TO 
HejiB3H CAejiaTB no ony6jiHKOBaHHHM a&hhhm. 

Bo $Jiope Bypcyna no ocTaTKy njioAa Herpy (1972) ycTaHOBHJi Paliurus cf. ra- 
mosissimus Poir., 6jih3khh k coBpeMeHHOMy P. ramosissimus Poir. OAHano onncH' 
BaeMHH HaMH jihct pe3Ko oTJiHnaeTCH ot jiHCTBeB P. ramosissimus HHnjeBHAHOH: $op' 
moh, MejiK03y6naTHM npaeM h 6a3ajiBHHMH >KHJiKaMH, noAHHMaromjHMHCH tojibko 
HeMHoro BBime cepeAHHBi JIHCTa. TaKHM o6pa30M, jihctbh o6HapyH«HBaiOT cxoactbo 
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c coBpeMeHHHM P. spina-christi Mill., a djioa — c P. ramosissimus Poir, too mo>kho 
o6'I>hchhtb abohko: hjih bo $Jiope Bypcyna cynjecTBOBajiH 2 BH.ua, hjih me 6hji 
q^hh bh^;, 6jih3khh k asyM coBpeMeHHHM BHji;aM. 

JIHTEPATyPA 

T p y 6 o b B. H. (1958). Rhamnaceae. B kh.: flepeBBH h KycTapHHKH CCCP, 4. M.; JI 
AH CCCP. — KojiaKOBCKHH A. A. (1952). IIjiHOii;eHOBaa $jiopa CyxyMH. Tp! Cy¬ 
xyMCK. 6 ot. cafla, 7. — KojiaKOBCKHH A. A. (1959). B-ropoe flonojraeHHe k KOflopcKon 
njiHOijeHOBOH (jwiope. Tp. CyxyMCK. 6 ot. ca^a, 12. — KojiaKOBCKHH A. A. (1960). 
TpeTte flonojiHeHHe k KoflopcKon njmoijeHOBOH cjwiope. Tp. CyxyMCK. 6 ot. ca^a, 13. — Ko jia- 
kobckhh A. A. (1964). IIjiHoi^eHOBaa (jrnopa Ko^opa. CyxyMCK. 6 ot. cafl, MoHorpa$HH, 
1. — KojiaKOBCKHH A. A., P a t h a h h H. K. (1967). njiHoqeHOBan $jiopa MajiBix 
DlnpaK. Tp. CyxyMCK. 6 ot. ca^a, 16. — K o p h h ji o b a B. G. (1960). HH5KHeMHon;eHOBaH 
<j)jiopa KymyKa. Ajma-ATa, H3fl. AH Ka3CCP. — KpiniTO^OBn 1 ! A. H., B a i k o b- 
c k a h T. H. (1965). CapMaTCKan $Jiopa Kpbihkh. M.; JI., HayKa. — KyTy3KHHa E. (p. 
(1964). CapMaTCKaa $Jiopa ApMaBHpa. Tp. Eot. hhct. AH CCCP, cep. 8, 5. M.; JI., 
H 3 ^. AH CCCP. — M h n; y ji E. 3. (1977). CpaBHHTejibHtra anajiH3 pe3yjn»TaTOB H3yueHHH 
HCKonaeMon $jiopBi MojiflaBHH pa3jnrmBiMH najieo6oTaHH i ?ecKHMH MeTO^aMH. B kh.: <PayHHCTH- 
qeCKHe KOMHJieKCH H $JIOpa KaHH030H npHHepHOMOpLH. KHHIHHeB, fflTHHHD;a. — Herpy A. r. 
(1972). PaHHecapMaTCKaa $jiopa ceBepo-BocTOKa MojiflaBHH. KnmHHeB, fflTHHHqa. — 
Herpy A. T. (1980). HoBtie ^aHHue o pamiecapMaTCKOH $jiope c. EypcyK. H3B. AH MCCP, 
cep. 6 hoji. h xhm. HayK, 5. — n h ji n n e h k o <P. C. (1954). Rosaceae. B kh.: flepeBBH h Ky¬ 
cTapHHKH CCCP, 4. M.; JI., 113,0;. AH CCCP. - n y p i^ e ji a fl 3 e X. H., UjarapejiH E. A. 
(1974). MaoTHHecKan $jiopa ioro-3anaflHOH Tpy3HH. T 6 hjihch, Men;HHepe6a. — CokojiobC. H. 
(1958). Anacardiaceae. B kh.: flepeBLH h KycTapHHKH CCCP, 4. M.; JI., H3fl. AH CCCP. — T a x- 
TapflH A. JI., ToxTyHH H. T. (1972). no3flHecapMaTCKHe pacTeHHH H3 HaxnueBaHCKHx 
coJieHOCHHX OTJiojKeHHH. Bot. jk. , 57, 2. — y 3 h a 3 e M. fl. (1955). CapMaTCKan (Jrnopa Tpy- 
3hh. Tp. TeoJi. hhct., cep. reojior., 8 (13). — H e ji h .n; 3 e JI. T. (1970). Ojiopa Ty$oreHHHx 
oTJioJKeHHH Bajie. T 6 hjihch, Meu;HHepe6a. — HI b a p b o b a H. H. (1977). flonoBHemiH 
^0 Mion,eHOBoi $JiopH MnniHHa y npHKapnaTTi. ynp. dot. jk., 34, 1. — niTe$Eipi;a A. T. 
(1974). PaHHecapMaTCKan $Jiopa EypcyKa. KnmHHeB, mTHHHD;a. — HlTe$Bipn;a A. T. 
(1978). HoBBie flamiBie k paHHecapMaTCKofi $jiope BypcyKa. VI fleiieraT. CBe3fl BEO. Te3. ^okji. 
M.; JI., Hayna. — IIlTe$£ipi;a A. T. (1980). Hobbth bh^; po,n;a Cocculus ( Menispermaceae ) 
H3 MHon;eHa MojiflaBHH. B kh.: HeTBepTHUHBie h HeoreHOBBie $ayHH h $jiopBi Moji^aBCKon CCP. 
KnmHHeB, mTHHHD;a. — HKy6oBCKan T. A. (1950). O hobbix HaxoflKax capMaTCKOH 
$jiopH b MojiflaBHH. Eot. >k., 35, 5. — H k y 6 o b c k a h T. A. (1955). CapMaTCKan <£jiopa 
MojiflaBCKon CCP. Tp. Eot. hhct. AH CCCP, cep. 1,11. —Braun A. (1845). Die Tertiarflora 
von Oeningen. Neues Jahrb. Min. Geol. und Petrefaktenk., Stuttgart. — Buckland W. 
(1836). Geology and mineralogy considered with reference to natural theology, I. London. — 
Mzek 6. (1971). Tertiary flora from the northern part of the Petipsy area (North-Bohemian 
Basin). Rozpr. Ustredn. Ust. geol., 36. — H e e r O. (1859). Flora tertiaria Helvetiae, 3. 
Winterthur. — Hu H. H., Chaney R. W. (1940). A Miocene flora from Shantung pro¬ 
vince, China. Carnegie Inst. Washington Puhl., 507. — S a p o r t a G. (1868). Etudes sur la ve¬ 
getation du sud-est de la Frange a l'epoque tertiaire (Flore des argiles du hassin de Marseille). 
Ann. Sci. Nat., ser. V, 9. — S tef anoff B., Jordanoff D. (1935). Studies upon the Plio¬ 
cene flora of the plaine of Sofia. C6. Ha E’BJir. AKa^. Ha HayKHTe, 29. - U n g e r F. (1847). 
Chloris protogaea. Leipzig. —Zastawniak E. (1980). Sarmatian leaf flora from the sou¬ 
thern margin of the Holy Cross Mts. (South Poland). Prace Muzeum Ziemi, 33. 

EoTaHHuecKHH cafl AH MCCP, noJiyueHO 23 II 1981. 

KnmHHeB. 


SUMMARY 

The species Pyracantha coccinea Roem. (fossilis), Pistacia miochinensis Hu et Chaney, P. mio- 
cenica Sap., Berchemia multineruis (A. Br.) Heer, Paliurus tiliaefolius (Unger) Btizek, belonging 
to the genera that rarely occur in fossil state, have been established according to the leaf imprints 
in the early Sarmatian flora of Bursuk. Of particular interest is the occurrence of Pistacia mioce- 
nica , closely related to P . terebinthus — a characteristic species of the Mediterranean maquis, 
as well as of the shrubs Pyracantha and Paliurus, and the finding of the Berchemia leaves. The lat¬ 
ter has been until now known in the USSR only from the Miocene of the Precarpathians and 
from the Neogene of the Caucasus. 

Studies of the leaf remains from Bursuk have added two new genera: Pistacia and Berchemia , 
as well as 5 listed above species to the fossil flora of Moldavia. 
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H. M. CoJioBbeBa, M. I\ BacH.ii.eBa, M. T. EEhmchob, 

B. TypKOB, H. H. JKurapeBa 

KAPHOCHCTEMATHHECKOE H3YHEHHE POflA FERULA 
(UMBELLIFERA E) 

N. M. SOLOVIOVA, M. G. VASILIEVA, M. G. PIMENOV, 

V. D. TURKOV, N. N. Z H I G A R E V A. KARYOSYSTEMATIG STUDY 
OF THE GENUS FERULA ( UMBELLIFERAE ) 

BnepBBie H3yHeHBi KapnoTHiiBi 37 bhaob po^a Ferula ( TJmbelliferae ). IIpoBefleHa KJiaccn^H- 
Kalina KapnoTHnoB MeTOflOM KJiacTep-aHaJiH3a. IIo xapaKTepy cxo,n;cTBa KapnoTimoB nccjieAOBaH- 
Htie bh^h pa3,n;ejieHi)i Ha 5 rpynn. Menc^y KJiaccH^HKaAHeH po^a Ferula , pa3pa6oTaHHon Ha ocHOBe 
aHaJiH3a KOMnjieKca Mop^ojiornHecKnx pi xhmhhgckhx npn3HaKOB, h KJiaccH$HKan;HeH KapnoTHnos 
KoppejiHD;HH He Ha6jno,n;aeTCH. 

Poa Ferula, oahh h3 KpynHefimHX b ceM. Umbelliferae , H3yneH b KapnojiorHHe- 
CKOM OTHOmeHHH OHeHB CJia6o. ^OCTaTOHHO CKa3aTB, TITO CnpaBOTIHHK «XpOMOCOM- 
Htie HHCJia n;BeTKOBHX pacTeHHH» (1969) hphboaht HHCJia xpomocom jihihb ajih 9 bb^ 
AOb po^a Ferula , b to BpeMH nan scero b otom po^e HacHHTBiBaeTcn 140—150 bhaob. 
KpoMe Toro, to HeMHoroe, too 6hjio H3BecTHo paHee o xpomocomhhx nncjiax npeA- 
CTaBHTejiefi 3Toro poAa, h hobho AaHHEie, BHHBJieHHue b npoijecce Hamefi pa6ora 
(PeTHHa, IlHMeHOB, 1977), CBHAOTeJIBCTBOBaJIH O nopa3HTeJIBHOH OAHOPOAHOCTH 
HHceji ( 2n=22 ) b 3tom poAO. EcTecTBeHHo bo3hhk sonpoc, ecTB jih y KapnocHCTeMa- 
THTiecKoro MeTOAa KaKHe-jra6o nepcneKTHBBi b TaKCOHOMHH ototo noJiHMop<|)Horo n 
cjiojkhoto poAa 30hthhhbix? Tanne nepcneKTHBBi mojkho 6hjio HcnaTB jihihb b H3y- 
neHHH Mop$oJiorHH xpomocom, KOTopan ocTasajiacB ao nocjieAHero speMeHH co- 
BepmeHHo He HCCJieAOBaHHOH* OAHano nepBBie Mop^OMeTpHnecKHe nccjieAOBaHHH 
XpOMOCOM 6 BHAOB H3 pa3HHX BHyTpnpOAOBHX TaKCOHOB (TypKOB H AP*> 1978) AaJiH 
HecKOJiBKO Heo>KHAaHHHe pe3yjiBTaTBi — y AaJiennx b cncTeMaTHHecKOM OTHome- 
hhh bhaob 0Ka3ajiHCB 6ojiee cxoAHBie KapnoTHnH, neM y bhaob, TaKCOHOMnnecKn 
6oJiee 6jih3khx. IIooTOMy B03HHKaeT h6o6xoahmoctb npoBepKH cootb6tctbhh Kapno- 
jiorHHecKOH h Mop^oJiorHHecKOH AH$(|)epeHii;HaiiiHH Ha 6ojiee ninpoKOM MaTepnajie, 
BKJiiOHaiom;eM npeACTaBHTejieH 6oJiBmHHCTBa BHyTpnpoAOBHX noApa3A6JiOHHH poAa 
Ferula. 9to cooTBeTCTBne mh cmotjih nposepHTB AocTaTOHHo CTporo, HcnojiB3yn 
pa3pa6oTaHHHH cnen;HajiBHo a Jin Aejien KapnocHCTeMaTHHecKoro aHajiH3a HHTerpajiB- 
HBLH HHAOKC (IlHMeHOB H AP-, 1980), KOTOpBIH H03B0JIH6T HpOBOAHTB CpaBHeHHe 
KapnoTHnoB jiioSoh napH bhaob ho A®yM MopcJoMeTpHHecKHM napaMeTpaM xpoMo- 
com — n;eHTpoMepHOMy HHAency h oTHocHTejiBHon A^HHe. flajiBHenniaH o6pa6oTKa 
AaHHHx MeTOAOM KJiacTep-aHajiH3a no3BOJiaeT HarjiHAHo npeACTaBHTB rpynmj 6jih3- 
khx no KapnoJiorHHecKHM npn3HaKaM bhaob h cpaBHHTB 3Ty rpynnnpoBKy c KJiac- 
CH$HKan;HeH bhaob poAa, BBinojmeHHOH To>Ke mctoaom KJiacTep-aHajiH3a, ho Ha 
OCHOBe mnpOKOH COBOKynHOCTH MOp^OJIOrHHeCKHX, aHaTOMHHeCKHX H XHMHHeCKHX 
npH3HaKOB (IlHMeHOB H AP-, 1978). 

MaTepnaji h MeTOAHKa 

MaTepnaji ajih AaHHoro nccjieAOBaHHH 6 hji co6paH npeHMymecTBeHHO b npnpoAO 
(b CpeAHen A3 hh), nacraHHo — Ha ynacTKe CHCTeMaTHKH 3 ohthhhhx EoTaHHHecKoro 
caAa Mockobckoto rocyAapcTBeHHoro yHHBepcHTe/ra (Mry), Ha KOTopun 6 hjih 
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H6p6CftJKGHH JKHBHG pa.CTGH0H 03 GCTGCTBGHHHX M6CT006HT&HHH. BcGTO HB.M0 6lJJ10 

H3yHGHo 37 bhaob poAa Ferula . TGorpa^iniGCKOG nponcxojKAeHHG MaTGpnajia yna- 
3 aH 0 B Ta0JI. 1. KoHTpOJIBHHG TGp6apHHG ofipaSIJH XpaHHTCH B TGpSapHH Mry (MW), 

taejihija i 

reorpa^n^ecKoe nponcxojKfleHne H3yqeHHbix bhaob poAa Ferula 


JVs 

n. n. 

Bha 

MeCTO c(5opa MaTepnana 

1 

F. akitschkensis B. Fedtsch. ex K.-Pol. 

Ka3axcTaH, TajiAH-KypraHCKan o6ji., yponn- 
m;e An-H^Ke 

2 

F. badrakema K.-Pol. 

TypKMeHHH, Kajian-Mop 

3 

F. caspica Bieb. 

KajiMHKHH, Me?KAy yjiBAyreHOM h Bjihctoh 

4 

F . clematidifolia K.-Pol. 

TaffHCHKHCTaH, xp. IleTpa I, AOJiHHa p. 06 h- 

5 

F. communis L. 

OpaHAHn, IlapHHC, My3en ecTecTBeHHon 

6 

F. diversivittata Regel et Schmalh. 

y36eKHCTaH, CaMapKaHACKan o6ji., 3epaBmaH- 
ckhh xp., nepeBaji AMaH-KyTaH 
y36eKHCTaH, xp. HypaTay, nna3jm 

7 

F. dshizakensis Korov. 

8 

F* euxina M. Pimen. 

ynpanHa, AcKaHHH-HoBa 

9 

F. fedoroviorum M. Pimen. 

KnprH3Hn, KoKOMepeH, Kh3hji-Oh 
T aA^KHKHCTaH, JIeHHHa6aACKan o6ji., OepraH- 
cKan AOJiHHa, MejKfly CajirapoM h 03 . Oncy- 

10 

F . foetida (Bunge) Regel (F. assa-foetida 
auct. non L.) 

11 

F . foetidissima Regel et Schmalh. 

TaffHCHKHCTaH, TypnecTaHCKEH xp., pyqen 
XymnnaT 

12 

F. karatavica Regel et Schmalh. 

KnprH3Hn, HaTKajiLCKHH xp., A$jiaTyH 
Ka3axcTaH, AjiMa-aTHHCKan o6ji. 

13 

F. kelleri K.-Pol. 

14 

F. kirialovii M. Pimen. 

Ka3axcTaH, CanpaM-cy 

15 

F. kokanica Regel et Schmalh. 

Taa>KHKHCTaH, Kyxn-Opym 

16 

F. korshinskyi Korov. 

KnprH3Hn, AjiancKHH xp., Cy$n-KypraH 
KnprH3Hn, nepeBaji KoK6ejn>, no flopore Ha 
TamKyMLip 

17 

F. kuhistanica Korov. 

18 

F. lapidosa Korov. 

KnprH3HH, xp. AjiaTay, AjiaMeAHH 

19 

jF. lehmannii Boiss. 

Ka3axcTaH, Hejraap 

20 

F. leiophylla Korov. 

Ka3axcTaH, AjiMa-aTHHCKan o6ji., AOJiHHa 
p. KaHcan 

21 

F . leucographa Korov. 

Ka3axcTaH, HHKMeHTCKan o5ji., AOjiuna 
. P- ByryHL 

22 

F . lipskyi Korov. 

y36eKHCTaH, oKp. Cy3aKa 

23 

F. malacophylla M. Pimen. et J. Bara¬ 
nova 

Ka3axcTaH, 03 . AmHKyjib 

24 

F. nuratavica M. Pimen. 

y36eKHCTaH, HypaTay, AKTay 

25 

F. olgae Regel et Schmalh. 

KnprH3HH, AOJiHHa p. KoKOMepeH 

26 

F. oopoda (Boiss. et Buhse) Boiss. 

TypKMeHHH, Kapa-KaJia 

27 

F. ovina (Boiss.) Boiss. 

TaA?KHKHCTaH, 3epaBmaHCKHH xp., Taro6n- 

Ka3axcTaH, AKcy-flncaoarjiH 

28 

F. penninervis Regel et Schmalh. 

29 

F. sadlerana Ledeb. 

PyMtIHHH, KjiyjK 

30 

F . schtschurowskiana Regel et Schmalh. 

Ka3axcTaH, 03 . AmHKyjib 

31 

F. sumbul (Kauffm.) Hook. fil. 

TaA^KHKHCTaH, HcKaHAepKyjiB 

32 

F. szowitsiana DC. ( F . microloba Boiss.) 

TypKMeHHH, hoc. Kapayji 

33 

F. syreitschikowii K.-Pol. 

Ka3axcTaH, Ajrran, MencAy KypqyMOM h Ca- 
MapKOH 

TaA?KHKHCTaH, xp. npnnHHA>KCKHH KapaTay 

34 

F. tadshikorum M. Pimen. 

35 

F. tatarica Fisch. ex Spreng. 

PocTOBCKan o6ji., PaA^eHCKoe 

36 

F. undulata M. Pimen. et J. Baranova 

TypKMeHHH, MencAy R6 jiohobckhm h rayAaHOM 

37 

F. violacea Korov. 

TaA^KHKHCTaH, pojuma. p. Cypxo6 


o6pa3n;H hjioaob — b KapnoJiorHnecKOH kojijigkijhh oTABJia $JiopH BoTaHHHGCKoro 

ca^a Mry. 

Hay^GHHG KapnoTHnoB npoBo^HJiH Ha AaBJiGHHx npGnapaTax kohhhkob KopHefi 
npopOCTKOB. IIo;n;po6HO MGTO^HKa npnrOTOBJIGHHH npGnapaTOB H HCCJIGflOBaHHH 
KapnoranoB onncaHa b paHGG ony6jiHKOBaHHOH pa6oTG (TypnoB h AP-, 1978). B mg- 

TO^HKy HaHHOrO HCGJIGAOBaHHH 6HJIH BHGCGHH JIHIHL HG3HaHHTGJIBHHG H3M6HGHHH,,; 
a HMGHHO 6HJia H3MGHGHa npGA 06 pa 6 <)TKa AO $HKCan;HH. KopHH BHAepH^HBajIH 3 0 
b 0.01% pacTBopG KOJixnn;HHa npn TGMncpaTypG 20—22 °C. 
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Pe3yjibTaTH HCCJieAosaHHH 


KapHoranH Bcex H3y^eHHHX bhaob poAa Fertila 0Ka3ajracB aobojibho cxoa~ 
HHMH. Bee OHH HMeiOT AHHJIOHAHHH Ha6op XpOMOCOM 2n = 22 (pnc. 1, CM. BKJieHKy). 
Bhahmo, Kan 3to y>Ke oTMeuanocB sjih HeKOTopnx poaob (Lee, Langenheim, 1974; 
Humphries, 1975), obojiioahh poAa npoxoAHJia HCKJiiouHTejiBHo Ha reHHOM hjih 
jihihb b HeSoJitmoH Mepe Ha CTpyKTypHOM ypoBHe ftH<J)$epeH^aii;HH. 

KapnoTHHH xapaKTepH30BajiHCi> A»yMH Mop(|)OMeTpHHecKHMH napaMeTpaMH — 
OTHocHTejiBHofi ajiHHOH L r h njeHTpoMepHHM HH^eKCOM I c (Ta6n. 2 — 4). KpoMe TOrO> 

MH OTMeuaJlH HaJIHHHe MapKHpOBaHHHX CnyTHHHHHX XpOMOCOM. OKa3aJIOCB, HTO 
H HO MOp<|)OJIOrHH XpOMOCOM BHAH pO^a Feruld AOBOJIBHO CXOA.HH. V Bcex H3yueHHHX 
bhaob HMeeTca Sojinman rpynna hohth CHMMeTpnuHBix (MeTanjeHTpHuecKHx) xpo- 
mocom (I c =48—40%), cocTOHm;aH H3 7 nap. Kan npaBHJio, b 3Ty rpynny bxoaht 
1—3 napn HanSoJiee sjihhhbix xpomocom (L r =5.6—5.0%), 3 — 5 nap cpeAHHx 
xpomocom (L r =4.9—4.0%) h uacTo o^Ha nopoTKan napa (L r <4.0%)* OcTajiBHBie 
napn xpomocom HepaBHonjieune (cy6MeTan;eHTpHuecKHe, cy6aKpon;eHTpHuecKHe h 
HHor^a anponeHTpHuecKHe). O^Ha H3,nap HepaBHonJieuHx xpomocom HMeeT y scex 
bhaob cnyTHHKH Ha kopotkhx mieuax; uam;e scero oto oAHa H3 nap MejiKnx xpo- 
mocom. Me>KBHAOBan H3MeHUHB0CTB MopftojiornH xpomocom b npeAeJiax po^a Fe¬ 
rula npoHBjineTCH rjiaBHHM o6pa30M b rpynne HepaBHonjienHx xpomocom, pa3jra- 
naiom;HxcH no CTeneHH cnMMeTpnn. 

HaMn npoBeAeHa rpynnnpoBKa bhaob no xapaKTepncTHKaM nx KapnomnoB 
MeTOAOM KJiacTep-aHajiH3a (IlnMeHOB n a p., 1980) (pnc. 2—4). B btoh HHTerpajiBHon 
KJiaccn(|)HKan;HH BBiAejiniOTCH 5 rpynn. 

I. F. badrakema , F. leiophylla , F . fedoroviorum , F. kokanica , F . tadshikorum % 
F. oopoda , F . szowitsiana , F . schtschurowskiana, F. kelleri, F . karatavica , F. violated , 
F . dshizakensis , F ., akitschkensis , F . kuhistanica , F . ovina , F . undulata . 

II. F 7 . communis , F 7 . penninervis, F. euxina , F. kirialovii, F . caspica , F 7 . nurata - 
wca, F 7 . sadlerana , F 7 . lipskyi , F 7 . malacophylla , F^korshinskyi , F 7 . tatarica , F 7 . Zefe- 
mannii , F 7 . sumbul , F 7 . olgae, F 7 . foetidissima, F. clematidifolia, F . leucographa, 

III. F. lapidosa , F 7 . syreitschikowii. 

IV. F 7 . diversivittata . 

V. F 7 . foetida . 

CocTaBHTB xapaKTepncTHKn BBiAejieHHBix rpynn Henerno, Tan nan rpynnnpoBKa 
npoBOAHJiacB no coBOKynHocTn A®yx npn3HaKOB. TeM He MeHee HeKOTopne ocoSeH- 
hocth rpynn mo>kho onncaTB, nojiB3yncb Ta6ji. 2 — 4. 

I n II rpynnBi, nan bto bhaho h3 $eHorpaMMH (pnc. 5), 6ojiee 6jih3kh Me?KAy 
co6on, neM c ocTajiBHBiMn rpynnaMn. Ill, IV n V rpynnH aobojibho H30JinpoBaHHBi 
n MajionncjieHHBi. K I n II rpynnaM othochtch 6ojibhihhctbo bhaob, h Hanra npo- 
CTBie AHarHOcranecKne npn3HaKn Me?KAy othmh rpynnaMn TpyAHo. Bhahmo, pa3- 
jihuhh KapnomnoB 9thx rpynn B03HHKai0T 3a cneT Toro, uto y bhaob II rpynnH 
KapnoTHHH 6oJiee reTepoMop<|)HHe, t. e. pa3Hnn;a Me?KAy xpoMOCOMaMn 6ojiBme„ 
neM y bhaob I rpynnH* KpoMe Toro, b Kapnoranax bhaob II rpynnn MejiKne xpo- 
mocomh 6ojiee acHMMeTpnuHHe: y 6ojiBmHHCTBa bhaob HMeiOTcn cy6MeTan;eHTpHue- 
CKHe h cy6anpon;eHTpHnecKHe xpomocomh. 

K III rpynne othochtch A®a BHAa — F. lapidosa h F. syreitschikowii. Hx na- 

PHOTHHH CXOAHH Me>KAy C060H H 3HaHHTeJIBHO OTJIHHaiOTCH OT KapHOTHHOB BHAOB 
AByx nepBHx rpynn. V 9thx bhaob see HepaBHornieune xpomocomh cy6MeTan;eHTpH- 
necKne (I c =34.9—33.7%), npnneM A»e napn H3 hhx A^HHHHe. 

B IV rpynny Bomeji oahh bha — F 7 * diversivittata, kotophh, KpoMe ajihhhhx 
MeTanjeHTpHuecKHx xpomocom, HMeeT OAHy napy cy6MeTan;eHTpHnecKHx, A®e napH 
MejiKnx cy6aKpon;eHTpHnecKHX xpomocom h OAHy napy aKpon;eHTpHnecKHX caMHX 
KOpOTKHX XpOMOCOM* 

HaKOHen;, 0 TH 0 CHiH;aHCH k V rpynne F. foetida b OTJiHnne ot APyrnx bhaob HMeeT 
tojibko 6 nap MeTanjeHTpHnecKHx xpomocom, Ase napn cy6MeTan;eHTpHKOB h Tpn 
napn MejiKnx cy6aKpon;eHTpHHecKHx xpomocom. 
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TAEJIHIJA 2 

Mop$OMeTpEraecKaa xapaKTepHCTHKa xpomocom I rpynnu bh^ob po,n;a Ferula 


F . badrakema 

5.4+0.18 44. 

5.0+0.07 46. 

4.9+0.13 46. 

4.8+0.11 45. 

4.6+0.13 31. 

4.6+0.11 44. 

4.3+0.03 45. 

4.1+0.15 45. 

4.1 +0.17 29. 

4.1+0.15 29, 

3.8+0.12 26, 


.4+0.6 

.0+0.8 

.1+0.5 

.1+0.7 

.4+0.8 

.7+0.8 

.4+0.9 

.9+0.9 

.7+0.8 

.1+0.8 

.9+0.9 


fedoroviorum 


5.5+0.' 

5.2±0.( 

5.0+0.' 

4.8±0.( 

4.5+0.( 

4.4±0.( 

4.3+0.' 

4.2±0.( 

4.1+0.' 

4.0+0.: 

3.8+0.: 


45.9+0.6 
45.7+0.8 
47.3+0.7 
46.8+0.8 
46.1 ±0.9 
27.6+0.9 
29.7+1.5 
45.4+0.3 
29.4+1.9 
46.6+0.6 
26.2+1.6 


5.8+0, 

5.6+0 

4.8+0 

4.6+0, 

4.5+0, 

4.4+0 

4.3+0, 

4.2+0 

4.1+0, 

4.0+0 

3.8+0 


tadshikorum 

,18 44.6 

.15 45.5 

.10 46.6 

,09 46.2 

,08 47.3 

.14 31.8 

,08 46.7 

.14 31.1 

,08 45.9 

.17 29.3 

.12 22.0 


44.6+0.7 

45.5+0.9 

46.6+0.3 

46.2+0.6 

47.3+0.3 

31.8+1.3 

46.7+0.6 

31.1+1.4 

45.9+0.8 

29.3+1.6 

22.0+1.4 


F. szowitsiana 


5.4+0.25 

5.4+0.10 

5.0+0.07 

4.9+0.13 

4.7+0.09 

4.5+0.22 

4.4+0.11 

4.2+0.09 

4.2+0.16 

3.8+0.19 

3.2+0.28 

F . I 
5.5+0.20 
5.1+0.14 
4.8+0.20 
4.7+0.20 
4.6+0.33 
4.3+0.14 
4.2+0.05 
4.2+0.26 
4.1+0.26 
4.1+0.17 
3.8+0.26 


46.6+0.5 

44.0+0.7 

44.6+0.8 

43.5+1.2 

45.3+0.7 

33.1+0.8 

44.3+1.3 

45.3+0.8 

27.7+1.3 

29.9+1.6 

24.3+1.5 

leiophylla 

44.3+1.1 

46.1+0.7 

43.7+1.6 

32.4+2.7 

44.7+0.9 

45.5+1.0 

44.8+1.3 

24.8+1.0 

46.1+1.6 

30.8+2.6 

19.3+1.7 


4.9+0.06 

47.1+0.6 

4.5+0.07 

30.0+1.1 

4.7+0.21 

47.1+1.2 

4.2+0.05 

43.0+1.4 

4.6+0.17 

32.5+1.7 

4.2+0.10 

27.0+1.3 

4.6+0.17 

45.9+0.9 

4.0+0.09 

23.0+1.7 

4.3+0.15 

30.2+1.6 

3.7+0.06 

43.0+1.6 

4.3+0.19 

46.9+1.0 

F . 

ovina 

4.2+0.16 

4.1+0.18 

3.6+0.26 

45.5+1.2 

24.6+1.2 

22.2+0.8 

5.1 +0.20 
5.0+0.16 
4.8+0.09 

3;t.8+1.5 
47.1+0.8 
45.9+1.0 

F\ 

oopoda 

4.7+0.08 

44.6+2.3 


5.4+0.42 

5.1+0.24 

5.1+0.14 

4.8+0.11 

4.8+0.30 

4.5+0.21 

4.5+0.10 

4.2+0.07 

4.0+0.24, 

3.9+0.25 

3.5+0.19 


43.8+0.8 

45.2+0.9 

44.0+1.6 

46.0+0.7 

30.9+1.5 

45.9+1.0 

44.7+1.1 

31.7+1.9 

25.9+1.3 

45.8+0.9 

27.1+1.3 


F . schtschurowskiana 
5.7+0.39 I 42.7+1.4 


5.3+0.30 45.2+1.4 

5.2+0.10 45.4+1.2 

4.8+0.06 46.1+0.7 

4.8+0.14 33.8+1.4 

4.4+0.18 45.2+2.9 

4.4+0.28 25.5+1.7 

4.1+0.20 44.7+0.6 

3.8+0.16 44.9+0.7 

3.8+0.16 25.5+2.9 

3.6+0.24 25.3+2.2 

F. kelleri 

5.3+0.07 44.7+0.7 

5.2+0.06 46.4+0.3 

5.0+0.05 44.5+0.5 

5.0+0.07 43.2+0.6 

5.0+0.04 44.3+0.8 

5.0+0.10 30.0+0.9 

4.5+0.07 40.0+0.6 

4.2+0.10 40.2+0.7 

4.2+0.06 26.3+1.0 

4.1+0.04 31.9+0.4 

3.6+0.10 25.7+1.1 

F. violacea 

5.5+0.21 46.0+0.7 

5.1+0.10 45.0+1.1 

4.9+0.08 46.6+1.0 

4.6+0.14 32.7+1.0 

4.5+0.18 44.8+1.6 

4.4+0.14 43.1+1.0 

4.3+0.09 30.4+0.7 

4.2+0.08 43.2+2.1 

4.0+0.16 30.9+1.9 

3.9+0.20 43.8+1.6 

3.9+0.19 23.1+1.5 

F . akitschkensis 
5.1+0.09 I 48.0+1.1 


F. kokanica 

5.4+0.21 I 45.7+0.8 
5.0+0.12 45.5+0.9 


4.8+0.10 

4.7+0.04 

4.7+0.06 

4.6+0.07 

4.6+0.09 


45.0+1.8 

49.0+1.3 

35.0+1.6 

47.0+1.7 

46.0+1.6 


4.7+0.10 

4.5+0.16 

4.4+0.12 

4.4+0.08 

4.2+0.21 

3.9+0.20 

3.7+0.23 

F. 

5.4+0.24 

5.1+0.17 

4.8+0.18 

4.8+0.11 

4.7+0.07 

4.5+0.19 

4.5+1.15 

4.3+0.18 

4.3+0.21 

3.9+0.31 

3.2+0.23 


» 30.6+0.7 

i 45.4+0.5 

; 33.2+1.9 

47.4+0.4 
44.6+2.1 
» 24.2+1.8 

40.8+2.0 
karatavica 

46.2+0.9 

45.2+0.9 

43.7+1.1 

45.6+0.7 

28.6+0.9 

28.8+0.8 

44.8+1.1 

30.9+2.1 

42.4+1.2 

45.3+1.5 

26.1+2.1 


F. dshizakensis 


5.4+0.17 

5.1+0.18 

4.8+0.13 

4.6+0.12 

4.5+0.12 

4.5+0.22 

4.4+0.13 

4.3+0.17 

4.0+0.16 

4.0+0.24 

3.7+0.24 


46.1+0.7 

46.7+0.9 

44.8+1.4 

35.6+1.7 

46.7+0.4 

31.9+1.3 

46.9+0.4 

31.9+0.9 

45.5+0.7 

42.2+1.4 

22.3+1.9 


F. kuhistanica 


5.5+0.21 
5.1+0.20 
5.0+0.16 
4.8+0.20 
4.6+0.20 
4.6+0.11 
4.5+0.12 
4.3+0.20 
4.1 ±0.20 
4.0+0.20 
3.5+0.30 
F . 

5.7+0.11 

5.3+0.11 

5.1+0.11 

4.8+0.06 

4.7+0.08 

4.6+0.16 

4.3+0.17 

4.2+0.10 

4.0+0.11 

3.9+0.15 

3.4+0.21 


47.5+1.0 

48.0+0.9 

47.4+0.5 

36.4+1.9 

34.6+2.1 

47.3+0.3 

45.0+1.1 

44.7+2.0 

45,7+1.7 

27.5+1.6 

25.3+1.9 

undulata 

46.6+0.6 

46.0+0.6 

46.8+0.7 

47.2+0.7 

45.5+1.4 

45.8+1.0 

30.2+1.1 

42.2+0.9 

29.6+1.6 

41.4+1.6 

26.5+1.7 
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TAEJIHIJA 3 


Mop$OM6TpHqecKafl xapaKTepncTHKa xpomocom II rpynnti bhrob pop;a Ferula 


E 

$?B 

L r , % 

l c , °/o 

L r , % 

i c , % 

L r . % 

i c , °/. 


F. communis 

F. kirialovii 

F. sumbul 

1 

5.7+0.18 

46.2+0.5 

5.9+0.19 

45.9+0.8 

5.6+0.16 

47.6±0.6 

2 

5.5+0.06 

45.4+1.1 ' 

' 5.3+0.17 

46.8+1.3 

5.1+0.12 

43.9+1.2 

3 

5.1+0.11 

47.3+0.3 

5.0+0.16 

45.6+1.2 

4.8+0.16 

47.0 ±0.6 

4 

4.7+0.13 

44.9+0.8 

4.9+0.10 

46.1+1.0 

4.7+0.13 

45.7+0.7 

5 

4.3+0.20 

42.6+2.0 

4.8+0.13 

42.9+1.5 

4.6 ±0.11 

46.6+0.4 

6 

4.3+0.20 

46.0+1.0 

4.4+0.13 

29.9+1.3 

4.5+0.10 

23.4+1.3 

7 

4.3+0.14 

29.3+1.8 

4.2+0.24 

44.1+1.3 

4.2+0.08 

47.0+0.7 

8 

4.1+0.13 

26.6+0.7 

4.0+0.18 

24.5+1.8 

4.2 ±0.12 

22.8+1.2 

9 

3.9+0.15 

45.4+1.2 

3.9+0.18 

22.6+1.2 

4.0+0.09 

44.8+0.8 

10 

3.7+0.13 

27.8+2.1 

3.8+0.22 

41.2+1.2 

3.9+0.12 

19.9+1.2 

11 

3.5+0.10 

23.5+1.8 

3.4+0.41 

22.0+1.3 

3.6+0.17 

21.9+1.1 


F . euxina 

F . nuratavica 

F. foetidissima 

i 

5.5+0.24 

45.8 ±0.8 

5.7+0.13 

43.9+1.6 

5.2+0.07 

42.0+1.4 

2 

5.2+0.09 

47.0+0.7 

5.3+0.06 

43.9+1.6 

5.1 ±0.01 

40.0+1.1 

3 

4.9+0.06 

46.3+0.7 

5.1 +0.04 

45.2+0.9 

5.0+0.10 

48.0+1.2 

4 

4.8+0.09 

46.9+0.6 

4.8+0.02 

45.1+1.5 

4.7+0.09 

48.0+1.4 

5 

4.6+0.15 

45.3+0.6 

4.7+0.08 

23.9+2.4 

4.6+0.08 

49.0+1.0 

6 

4.4+0.10 

45.7+1.1 

4.5+0.08 

46.0+0.9 

4.6+0.11 

50.0 ±1.6 

7 

4.4+0.16 

25.9+0.4 

4.4+0.17 

43.9+1.2 

4.6+0.06 

24.0+1.3 

8 

4.3+0.12 

24.7+0.5 

4.0+0.14 

26.9+1.1 

4.4+0.07 

43.0+1.6 

9 

4.0+0.36 

41.6+2.2 

4.0+0.06 

45.0+0.8 

4.0+0.11 

28.1+1.2 

10 

3.8+0.15 

25.8+0.8 

3.8+0.08 

25.4+1.9 

4.0+0.11 

27.0+1.0 

11 

3.8+0.18 

22.3+1.7 

3.5+0.09 

25.6+0.5 

3.2+0.04 

22.0±1.1 


F . caspica 

F . lipskyi 

F „ leucographa 

1 

5.7+0.14 

44.5 ±0.9 

5.8 ±0.16 

45.1+0.9 

5.0+0.11 

50.0+1.2 

2 

5.4+0.27 

44.5+0.8 

5.4+0.10 

46.7+1.2 

5.0+0.14 

47.0+1.2 

3 

5.2 ±0.09 

44.9+0.8 

5.0 ±0.08 

42.6+1.3 

5.0+0.15 

46.0+1.0 

4 

4.6+0.16 

45.6+0.9 

5.0+0.11 

43.8+1.1 

4.8 ±0.09 

25.0+1.1 

5 

4.6+0.17 

28.1+1.5 

4.8+0.13 

41.7+1.2 

4.7+0.08 

46.0 ±1.4 

6 

4.5+0.10 

43.4+1.3 

4.4+0.17 

41.8+1.3 

4.6 ±0.10 

44.0 ±1.0 

7 

4.2+0.22 

46.0+0.9 

4.1+0.16 

25.3 ±0.6 

4.6+0.07 

28.0+1.1 

8 

4.2+0.18 

25.3+1.0 

4.1+0.15 

21.4+1.1 

4.4+0.09 

48.0+1.5 

9 

4.1+0.17 

24.3+1.4 

4.0+0.20 

45.0+1.4 

4.3+0.14 

45.0+1.8 

10 

3.9+0.12 

45.1+1.0 

3.8±0.19 

23.2+0.7 

4.2+0.08 

26.0 ±1.8 

11 

3.8+0.16 

25.4+1.0 

3.4+0.20 

22.9+1.7 

3.3+0.06 

14.0±1.4 


F. sadlerana 

F. malacophylla 

F . korshinskyi 

1 

5.5+0.08 

43.3+0.8 

5.6+0.09 

44.3+0.7 

5.6+0.20 

47.0+0.6 

2 

5.3+0.09 

47.1 +0.3 

5.4+0.10 

44.7+0.8 

5.4+0.15 

46.0+1.4 

3 

5.2+0.09 

45.2+0.6 

5.0+0.08 

43.0+0.5 

5.2+0.17 

45.8+0.9 

4 

4.7+0.07 

45.6+0.4 

5.8+0.04 

43.9+0.6 

5.0+0.22 

46.6+0.6 

5 

4.6+0.06 

44.6+0.6 

4.7+0.02 

42.8+0.9 

4.8+0.18 

45.3+0.8 

6 

4.4+0.07 

46.2+0.5 

4.6+0.15 

27.5+1.8 

4.4+0.13 

45.9+0.9 

7 

4.3+0.07 

24.4+0.5 

4.3+0.08 

45.5+1.0 

4.2+0.19 

44.4+1.7 

8 

4.1 +0.07 

45.6+0.8 

4.2+0.15 

24.8+1.4 

4.0+0.20 

26.0+2.0 

9 

4.0+0.10 

21.6+0.3 

4.1+0.10 

42.3+0.8 

3.8+0.20 

21.4+1.8 

10 

3.6 ±0.08 

22.6+0.6 

3.7+0.06 

22.1+1.1 

3.6+0.18 

19.5+1.6 

11 

3.3 ±0.07 

27.4+0.7 

3.5+0.10 

23.8+1.3 

3.3+0.23 

17.0+2.3 


F. penninervis 

F . tatarica 

F. lehmannii 

1 

5.6+0.18 

• 45.8+1.4 

5.6+0.20 

45.8 ±0.7 

5.5+0.07 

45.0+0.6 

2 

5.4±0.19 

46.8+0.7 

5.4+0.18 

44.0 ±0.9 

5.4+0.07 

46.6+0.7 

3 

5.2 ±0.04 

47.4+0.7 

5.2+0.21 

44.3+1.0 

5.0+0.09 

44.7+0.7 

4 

4.8+0.09 

43.6+2.5 

4.9+0.13 

46.0+1.0 

4.9 ±0.10 

45.1+0.9 

5 

4.7 ±0.16 

46.0+1.0 

4.7+0.08 

44.9+0.9 

4.5+0.10 

46.0+0.7 

6 

4.3+0.07 

28.9+1.6 

4.4+0.15 

44.8+0.9 

4.2+0.11 

26.4+1.1 

7 

4.2±0.13 

46.0+0.6 

4.3+0.22 

21.4+0.9 

4.2 ±0.05 

46.2+1.1 

8 

4.0±0.17 

46.1+1.3 

4.1 +0.20 

43.5+0.8 

4.1 ±0.09 

23.0+1.7 

9 

4.0 ±0.09 

26.3+2.3 

4.0+0.18 

19.7+1.2 

4.0+0.07 

46.7+0.6 

10 

3.8 ±0.11 

25.2+1.9 

3.8+0.11 

23.1+1.1 

3.9 ±0.08 

19.6+1.0 

11 

3.6 ±0.28 

20.4+1.9 

3.5+0.18 

21.0+1.6 

3.7+0.07 

18.6 ±0.8 
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TAEJIHIJA 3 ( npodojiotcenue) 


gd 

IS, °/o 

I*. % 

is, % 

I c , % 

is, % 

i", % 

1 

2 

3 

4 

5 

6 

7 

8 

F. o 

5.7+0.20 

5.2+0.18 

4.9+0.12 

4.7+0.08 

4.3+0.10 

4.2+0.20 

4.1+0.12 

4.1+0.14 

Igae 

45.4+1.8 

44.6+1.7 

46.7+0.5 

47.3+0.5 

45.2+0.6 

30.4+2.0 

47.2+0.6 

20.5+1.7 

4.0+0.05 

3.8+0.17 

3.6+0.10 

F . clema 

5.2+0.08 

5.1+0.07 

4.7+0.10 

4.7+0.13 

46.3+0.6 

21.2+0.5 

20.5+1.4 

tidifolia 

43.0+1.2 

50.0+1.4 

42.0+1.6 

27.0+1.0 

4.5+0.09 

4.4+0.10 

4.3+0.11 

4.3+0.09 

4.1+0.08 

4.0+0.06 

3.8+0.08 

43.0+1.2 

47.0+1.6 

50.0+1.0 

26.0+1.1 

43.0+1.3 

28.0+1.3 

21.0+1.1 


taejihd;a 4 

Mop^OMeTprraecKafl xapaKTepncTHKa xpomocom III, IV h V 
rpynn bhjjob po;n;a Ferula 


JVTq 

n. n. 

Lr, °/o 

1°, °/o 

L*, % 

ic, % 


F. lapidosa 

F . foetida 

1 

5.4+0.16 

34.9+1.8 

5.4+0.07 

43.0+1.1 

2 

5.0+0.20 

47.2+1.6 

5.4+0.08 

48.0±0.9 

3 

5.0+0.14 

33.7+0.7 

5.2+0.12 

41.0+1.3 

4 

4.9+0.16 

44.1+1.0 

5.0+0.06 

42.0+1.8 

5 

4.6+0.10 

33.0+1.3 

4.8+0.10 

41.0+1.4 

6 

4.6+0.13 

43.9+1.4 

4.3+0.04 

32.0+1.4 

7 

4.5+0.13 

44.8+0.8 

4.2+0.07 

46.0+1.7 

8 

4.3+0.15 

45.4+0.9 

4.2+0.09 

27.0+1.0 

9 

4.2+0.13 

43.9+0.8 

4.1+0.07 

21.0+1.5 

10 

3.7+0.24 

45.3+0.9 

3.5+0.08 

17.1+1.3 

11 

3.6+0.15 

32.8+1.8 

3.5+0.11 

24.0+1.3 


F . diversivittata 

F. syreitschikowii 

1 

5.5+0.08 

44.5+1.5 

6.0+0.39 

32.7+2.6 

2 

5.3+0.09 

47.8+1.1 

5.4+0.26 

43.7+2.9 

3 

5.3+0.12 

47.7+1.2 

5.0+0.32 

44.9 ±3.3 

4 

4.8+0.04 

45.0+1.0 

4.9+0.38 

30.9+1.4 

5 

4.6+0.10 

43.0+1.0 

4.8+0.12 

41.5+2.9 

6 1 

4.5+0.10 

43.1+1.1 

4.7+0.19 

44.8±2.4 

7 

4.3+0.11 

26.4+1.4 

4.4+0.27 

42.0+1.7 

8 

4.1+0.08 

40.8+1.6 

4.2+0.33 

32.0 ±2.3 

9 

4.1+0.06 

19.0+1.3 

3.9+0.22 

41.0 ±2.3 

10 

3.7+0.04 

14.1+1.3 

3.6+0.33 

43.1 ±1.1 

11 

3.7+0.11 

10.6+1.2 

3.6+0.36 

33.2±2.2 


^OScyn^eHHe pe3yjibTaTOB 

KapHOTHHH pa3JIHHHHX BHflOB pOfta MH COHOCTaBHJIH C TaKCOHOMHTOCKHMH 
B3aHMOOTHomeHHHMH Me?Kfty BHftaMH. Posy Ferula nocBHm;eHa KpynHaa MOHorpa<|)Ha 
E. II. KopoBHHa (1947), b KOTopon npeftjiojKeHa apo6Haa kji accn<|)HKanjHH po^a. 
9Ta KJiaccH(|)HKaii;HH jihibb OTHacTH HaxoftHT noATBep^KAeHHe npn^aHajinse B3anMO- 
OTHomeHHH bhji;ob poaa Ferula c npHBJieneHHeM mnpoKoro Kpyra Mop<|)OJiorHHecKHX s 
aHaTOMHHeCKHX H XHMHHeCKHX npH3HaK0B^(IlHM6H0B H Ap., ; 1978). HeCMOTpH Ha 
pa3JiHHne b aeTaJiax CHCTeMH KopoBHHa h HameH, ; nojiyHHBmeH nona tojilko aa- 
CTHHHoe HOMeHKJiaTypHoe o<|)opMjieHHe, conocTaBJieHne bhhbji6hhoh b ftaHHOM hc- 
cjieaoBaHHH KapHOJiorHHecKOH AH$$epenn;Han;HH bhji;ob po;na c o6enMH KJiaccn$H- 

KanjHHMH HpHBOftHT K OffHHM H TeM 7Ke BLIBOJiaM, BHOJIHe OflHOSHaHHHM. 

OCHOBHOH BUBOR — HBHOe HeCOOTBeTCTBHe $eHeTHHeCKOH KJiaCCH^HKaiJHH BHflOB 
hx aeaeHHio H a rpynnu: no xapaKTepncTHKaM KapnoTHHOB. 9 to HecoOTBeTCTBH6 s 
o6Hapy>KeHHoe paHee Ha OHem> He6ojibmofi BH6opKe bh^ob (TypnoB h ap. y> 1978) f 
Tenept mo>kho cnmaTB TBepao ycTaHOBjieHHtiM. IIpHBeaeM HeKOTopue npHMepti. 


5 BoTaHKHecKKi acypnaji, JV& 9, 1982 r. 
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Phc. 3. HgnorpaMMEi bh£Ob poga Ferula II rpynnu KapnornnoB. 






































Il!(iii||li mimiiti 

2 4 6 7 8910 1 3 511 23 567 910 19 811 
F.lcrpidosa F.syreitschikowii 


IlMI ll Li 

HPII 

1231*57 68 91011 

F. foetid# 



1239568 7 9 10 11 
F. diversivittata 


Phc. 4. HanorpaMMH BHflOB pofla^FerwZa^III, IV n V rpynn KapnOTnnoB. 


C OAHOH CTOpOHH, HBHO 6jIH3KHe HO BCeMy KOMHJieKCy <ft©HeTHHeCKHX npH3HaKOB 
bhah 0Ka3ajiHCL pa3jiHHHiJMH no iiapaMQTpaM KapnoTana. XoponraM npnMepoM 
MO>KeT 6htl napa bhaob F. diversivittata h F. malacophylla. IIocji©ahhh bha 6biji 
BHAeJi0H^HaMH^(IlHM©HOB, EapaHOBa, ; 1977) H3 F . diversivittata Ha ochobo HeMHornx 

MOp$OJIOrHH0CKHX npH3HaKOB; H03>K© BBIHBHJIHCB H0KOTOPH© pa3JIHHHH B XHMHTO- 

ckom cocTaB© 3 thx|bhaob (EarnpoB h AP-i 1978). KapnoTnn F. diversivittata npn- 
HaAJieH^HT k IV rpynn©, a Kapnoran F. malacophylla — ko II rpynne; sth rpynnBi 
xopoino pa3jrnnaiOTcn. BjiH3KHe bhah toh me c©kijhh Palaeonarthex Korov. — F. foe~ 
tidissima f F. tadshikorum n F. violacea — HMeioT cxoAHBie MencAy co6oh KapnoTHnH t 
ho Bce-TaKH OTHocnmiHecn k pa3HHM rpynnaM — I n II. F. lapidosa r oKaaaBmancH 
b III rpynn© KapnomnoB, npnHaAJie>KHT k BnojiHe ecTecTBeHHOMy TancoHy — ceK- 
Ahh Xeronarthex Korov. BMecTe c 6 jih3khmh BHAaMH F . ovina n F. dshizakensis$ 
no Mop<|)OMeTpHH Txpomocom othochiahmhch k I rpynne. 

C Apyron CTopoHH, b oahoh KapHOJiornnecKOH rpynne co©ahhhjihcb bha% TaKCO- 
HOMnnecKH Aanenne b npeAejiax^CHCTeMB^poAa Ferula . CoBepmeHHO c6ophbih xapaK- 
Tep hm©h)t b 3tom oTHomeHHH rpynnBi]I n II, Kansan H3 KOTopBix BKJiionaeT npeA- 
CTaBHTejien hohth Bcex BHyTpnpoAOBBix TancoHOB. Han6ojiee 6 jih3kh no KapnoranaM 
0Ka3ajincB, ; HanpnMep, F. badrakema\ia. F. leiophylla , F. caspica n F. nuratavica$ 
F. lipskyi h^F. malacophylla , F. communis n F. penninervis , F. euxina n F. kirialo - 
vii n t. a- Hn b oahoh h3 sthx nap MancnMajiBHO cxoAHBie no npn3HaKaM Kapnorana 



^hc. 5 . OeHorpaMMa (phmckh© ah<J>ph ofoaHa^aiOT HOMepa rpynn KapnoTnnoB, apaGaciie — 
HOMepa BH£OB B TOM nOpflAKO, B KaKOM OHH gaHEI b ra 6 ji. 1 ). 
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BHflH HeJIB3H OTHeCTH K OflHOH CeKIJHH. JIhIHB B OTHOmeHHH F. foetida , 3aHHMaiO- 
m;ero b pone HecKOjiBKO H30JinpoBaHHoe nojiojKeHne (no KopoBHHy, enHHCTBeHHHH 
npeacTaBHTejiB MOHOTnnHoro nonpona Scorodosma (Bunge) Korov.), mojkho KOHCTa- 
rapoBaTb coBnafleHne no HHTOjiornuecKHM n Mop^ojiornuecKHM naHHMM. 

IIpHBeffeHHHe Hamme n hx aHaJiH3 hcho noKa3HBaiOT, hto KapnojiorHuecKaH 
AH(|)(|)epeHn;Haii;HH h nHBepreHHHH no KOMnjieKcy Mop^ojiornuecKHx n XHMHuecKHX 
npn3HaKOB nponcxoftHJin b pone Ferula He chhxpohho, a cnopee b pa3Hoe BpeMH n 
b pa3HHx HanpaBJieHHHX. Bo3mojkho, ; hto H3MeHeHHH b KapnoTnne cnocoficTBOBajin 
Hn$(|)epeHn;Hai];HH 6 jih3khx bhhob, ; Majio em;e pa3omenniHXCH no $eHeTHuecKHM npn- 
3HaKaM, Tan Kan ohh npenaTCTBOBajin o6paTHOMy CKpem;HBaHHio BBinejiHiomHXCH 
nonyjiHn;HH c ponnTejiBCKHMH <$opMaMH. KanoBH 6 h hh 6hjih hphhhhh Tanoro 
HecooTBeTCTBHH, : TaKCOHOMHuecKne bhboah h 3 npoBeAeHHoro KapnocncTeMaTHHe- 
CKOrO HCCJieflOBaHHH 0U6BHAHH. BpHH JIH TBKHe MOp<|)OMeTpHUeCKHe XapaKTepnCTHKH 
. xpoMocoM^ nan n;eHTpoMepHMn HHneKc n oraocHTejiBHan «jinHa, MoryT 6 htb 3$- 
$eKTHBHO ncnojiB 30 BaHH b CHCTeMaTHKe pona Ferula . Hx, KOHerao, mojkho bkjiio- 
HHTB B aHaJIH3 HpH peBH3HH pO«a, : HO B CHJiy OTCyTCTBHH KOppeJIHnjHH c npyrnMH 
npn3HaKaMH 3 to He OKajKeT cymecTBeHHoro bjihhhhh Ha OKOHuaTejiBHLie nocTpoeHHH. 
KpoMe Toro^ KapnoTHnu npencTaBHTejiefi pona Ferula hobojibho ohhopohhbi. 
9Ta OAHopoflHOCTB hjih cpaBHHTejiBHO Majian BHyTpnpoaoBaa Bapna6ejiBH0CTn 
He cnoco6cTByiOT coAep>KaTejiBHOMy ncnojiB30BaHHio KapnojiorHuecKHx npn3HaKOR 
B TaKCOHOMHH BHHOB B Hpe^eJiaX pOAa, HO B TO JKe BpeMH OHH MOryT 6 hTB XOpomHMH 

npn3HaKaMH hjih OTrpaHHueHHH pona Ferula ot 6jih3khx ponoB hjiockohjiohhhx 
30hthhhhx, b uacTHOCTH Peucedanum. B cbh3h c 9 thm OTMeTHM, UTo F . Tiuratavica , 
HenaBHO nepeHecemaH HaMn b pon Ferula H3 pona Johrenia DC. hjih pona 
Silaum Mill. (IlHMeHOB, : 1978), ; HMeeT KapHOTHH, thhhhhhh hjih mhothx npyrnx 
bhhob. 

B 3aKjnoueHHe mojkho cneJiaTB cjienyioiUHe bhbohh. 

1. BnepBHe naHa KapnoTHnnuecKaH xapaKTepncTHKa no Mop^OMeTpnuecKHM 
napaMeTpaM xpomocom (neHTpoMepHHH hhhgkc h OTHOCHTejiBHan HJinna) 37 bhhob 
pona Ferula . 

2. IIpoBeHOHa KjiaccH^HKaHHH KapnoTHnos mctohom KjiacTep-aHajiH3a no cne- 
HnajiBHO pa3pa6oTaHHofi nporpaMMe Ha OOPTPAHe. IIo xapaKTepy cxoncTBa 
KapnoTHHOB HCCJienoBaHHHe bhhh pa3HejieHH Ha 5 rpynn. 

3. MejKHy CHCTeMaMH pona Ferula , pa3pa6oTaHHHMH Ha ocHOBe aHaJiH3a kom- 

HJieKCa MOp(|)OJIOrHHeCKHX H XHMHHBCKHX npH3HaKOB H KJiaCCH(|)HKaH;HeH KapHOTHHOB, 
3a HeMHornM HCKJnoneHHeM, KoppejiHHHH He Ha6jnonaeTCH. 

4. llpOBeHBHHHe HCCJieHOBaHHH H03B0JIHI0T yTBepJKHaTB, HTO BBOJIlOHHH pona 
npoxoHHJia Ha hhhjiohhhom ypoBHe (2n=22) 3a cueT reHHtix h MHKpocTpyKTypHBix 

MyTaHHH XPOMOCOM. 

5. Cjiafio BtipajKeHHBiH BHyTpnponoBOH KapHOTHHHUecKHH hojihmop<|)h3m He 
CHOCOSCTByeT HCn0JIB30BaHHI0 KapHOJIOrHHeCKHX npH3HaKOB B TaKCOHOMHH B npe- 
HeJiax pona, ho b to JKe BpeMH MOjKeT 6iJTB^HcnojiB30BaH rjih . oTrpaHHneHHH pona 
Ferula ot 6jih3khx pohob. 
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Mockobckhh rocy,n;apcTBeHHHH yHHBepcHTeT, IIojiy^eHO 2 IY 1980 

IIo^BeHHHH HHCTHTyT hm. B. B. oKynaeBa. 


yflK 56 : 581 


H. C. CHBrnpeBCKcW 

nOBEr ARCHAEOPTERIS ARCHETYPES C COXPAHHBUIEKCH 
AHATOM0HECKO0 CTPYKTYPOa 

N. S.^SNIGIREVSK AYA. THE SHOOT OF ARCHAEOPTERIS ARCHETYPES 
WITH PRESERVED ANATOMICAL STRUCTURE 

B BepxHefleBOHCKHX OTJioJKeHirax ,ZloH6acca HaifleH OKaMeHejiHH no6er Archaeopteris arche- 
typus c TeTpapxHtiMH jihctoblimh cJie^aMH KaK y Caracuboxylon bakhasuense . JJaeTCH HcnpaBJieH- 
hhh AHarH03 A. archetypus . 

Archaeopteris archetypus Schmalh. BMecTe c A. fissilis Schmalh., Dimeripteris 
gracilis Schmalh., D. fasciculata Schmalh., Sphenopteris lebedevii Schmalh. h 
Lepidodendron karakubense Schmalh. snepBHe onncaH H. O. IIlMajiLray3eHOM 
(Schmalhausen, 1894) b MecTOHaxoK^eHHH no jieBOMy 6epery p. Monpon Bojiho- 
Baxn 6 jih3 c. BojiBmaa KapaKy6a (HtiHe noc. Pa3AOJiBHoe) b kdkhom ,IJoH6acce. 
Ha ocHOBaHHH 3Toro He6ojn>moro KOMnjieKca B03pacT nopoA, BMem;aioin;Hx ero, 
IIlMajii>ray3eH snepBBie onpe^ejinji nan no3 AHe abb ohckhh. H 3 3 thx me MecT, ho hb 
A pyrnx to nen nan Ha npasoM, Tan n Ha JiesoM 6eperax penn M. R. 3ajieccKHH ohh~ 
can onaMeHejiHe speBecnHH Callixylon Zalessky (Zalessky, 1909; M. Zalessky, 
G. Zalessky, 1921), KOTopue oh othochji k KopAaHTOBBiM, He noA03peBan 06 hx 
HA eHTHHHOcra Archaeopteris Dawson (Beck, 1960a, b). A. II. PoTan, npoBOAHBmnn 
b hukhom R 0H6acce reojiornnecKyio ci>eMKy, nncaji: «OneHi> HHTepecHBi hhimobha- 
Htie npocJiOHKn, b KOToptix BCTpenaiOTCH HHor^a onem xopomen coxpaHHocTH pac- 
THTejiBHtie ocTaTKH, npnneM He b hjiockocth, a b npocTpaHCTBe» (1934 : 8 ). Hmchho 
H 3 Tannx npocjioeB b 6ajiKe BnKTopnH-TapaMa Ha npaBOM 6epery p. Monpon Boji- 
HOBaxn HecKOJiBKHMH roAaMH paHBme M. ,IJ. 3ajieccKHH onncaji CTe6jm Asyx bhaob 
po;n;a Caracuboxylon Zalessky, KOTopne oh Taione He CBH3tiBaji c apxeonTepnco- 
bhmh, a c6jin>Kaji c KopAanroBBiMH (Zalesskij, Cirkova, 1930). 

B 1975 r. no nporpaMMe XII Me^KAynapoAHoro 6oTaHHnecKoro KOHrpecca KaK 
nacTt ,I]|oH6accKOH naJieo6oTaHHnecKon 3KCKypcnn 6biji opraHH30BaH MapmpyT 
b panoH noc. Pa3AOJiBHoro (6HBm. Bojitmon KapaKySn). B npon;ecce ee hoafotobkh 
b 1974 r. no HHHijHaTHBe aBTopa HacTonmen CTaTtn 6biji npoH3BeAeH ijejieHanpaBJieH- 
hhh hohck OKaMeHejiHX ocTaTKOB Callixylon, Caracuboxylon h Archaeopteris. 
Okp eMHejitin no6er A. archetypus 6hji Han^eH K). H. Oe^eHKO (BoponniJiOBrpaA- 
ckhh rocyji;apcTBeHHHH neAarormiecKHH hhcthtyt hm. T. P. UleBTeHKo) h jiio6e3Ho 
nepejiaH aBTopy ajih nccjieAOBaHHH. 

H3yneHHHH o6pa3en; hoa JV 2 1 b kojiji. 1145 coSpaH 6 jih3 hoc. Pa3AOJiBHoe 
CTapo6emeBCKoro p-Ha ,ZJoHeii;KOH o6ji. YCCP Ha npaBOM 6epery p. Monpon Boji- 
HOBaxH, b 3.5 km BBime ee BnaABHHH b p. KajiBMHyc (pnc. 1), npH6jiH3HTejii>Ho 
b 100 m BHme no TeneHHio peKH ot ycTtn SajiKH ^ojitoh (Ph6b6h), b oSHanceHHH 
hidmo b n ahbix nopoA Ha sepmHHe CKJiOHa Ha a KpHHHijeH (no coctohhhio Ha 1974 — 
1981 rr.). MecTOHaxojKASHHe o6pa3n;a — okojio 0.5 km HMKe no TeneHHio ot 6HBmen 
2-h boahhoh MejiBHHu;H (b 1980 r. ot Hee coxpaHHJicn jihihb $yHAaMeHT), nporas 
kotopoh Ha JieBOM 6epery 6 hjio RJiaccnnecKoe MecTOHaxo>KAeHHe A. archetypus , 
b HacTOHm;ee BpeMH 3acHnaHHoe npn npoKJiaAKe >Kejie3HOH Aoporn. 06pa3en; Hafi- 
fleH b npocjioe HcejiTOBaTO-3ejieHOH Ty^oreHHon nopoABi — oKpeMHemaoM Ty^oajies- 
pojiHTe, b HHjKHefi nacTH tojiiah «ceporo A6B0Ha», no TepMHHOJiornn PoTan, no3>Ke 


1237 



Phc. 1. Mgcto Haxo^KH Archaeopteris archetypus (otmo- 
*ieHO ^epHHM KpyacKOM). 


BBi^ejieHHofi hm me b pa3AOJiBHeHCKyio cbhty 

D'|, sarapyeMyio $aMeHOM (PoTafi, 1934, 1963). 

06pa3en; A . archetypus npeACTasjieH (JparMeH- 
tom oKpeMHejioro KOHenHoro no6era okojio 3 cm 
b AJiHHy h 0.8 X 1.5 cm b nonepe^HHKe, norpy>KeH- 
Horo b nopofly. Ha ero HOBepxHOCTH b BHjje neT- 
khx ome^aTKOB coxpaHHJiHCt 4 cnnpaJiLHO pac- 
HOJIO>KeHHHX, HO HeCKOJIBKO c6jIH>KeHHHX , no- 
napHO JiHCTa (pnc. 2 , 1 —5 — cm. BKJiegKy). 

npHHIJIH(|)OBKOH ^BUia BCKpHTa KJieTOHHaH 
CTpyKTypa TKaHeg coxpaHHBmegcn nacra CTe6jiH 
h jiHCTBes (pnc. 2, 2 ). IIpaBAa, H3-3a HepaBHOMep- 
hoh MHHepajiH3an;HH b njieHOHHHx OTTncnax He 
y^ajiocB npocJie^HTB CTpyKTypy n;ejiHKOM. B cbh3h c 3thm o6pa3eu; 6 biji 
pacnHJieH Ha Tpn nacra: H3 cpe^Hero Hyena 6 hjio cjjejiaHO 4 nuratja — 
nonepeHHHH Ha paccToamm 1.5 cm ot HOBepxHOCTH OTnenaTKa nepsoro JiHCTa, 
CHHTaa csepxy (pnc. 3, 2 — cm. BKJiegKy), h Tpn hpoaojibhbix. KteyneHne BepxHero 
h HHjKHero KycKOB npoBojpuiocB c noMon^BH) nocjieji;oBaTejiBHHx npHinjra<|)OBOK,; 
o6pa6oTKH HOBepxHOCTH HJiaBHKOBOH KHCJIOTOg A^# H3TOTOBJieHHH HJieHOHHBIX 
OTTHCKOB H3 HeropiOHeg TPHaijeTaTHOg HJieHKH, paCTBOpHMOH B MeTHJieHXJIOpH^e, 
a TaKjne co3AaHHH KOHTpacTa, Heo6xoAHMoro npn <$oTorpa<|)HpoBaHHH b OTpa>KeH- 
HOM CBeTe. 

JIhctbh, npe^cTaBJieHHHe b bhag oTnenaTKOB h oKaMeHejiocTeg, r^ejiBHtie, boji- 
HHCTBie, HiHpoKoo6paTHOKJiHHOBHji;HHe, oKpyrjitie Ha Bepxymne, pe3K0 cyjKeHHLie 
k ocHOBaHHio, HH36eraioin;He Ha CTe6ejiB. JlncTOBan HJiacTHHKa Han6ojiee hojiho 
coxpaHHJiacB y nepBoro (I) JiHCTa (pnc. 2, 3, a, 6), OHa AOcraraeT 3 cm b nrapHHy 
h pacnoJiaraeTca b ropn30HTajiBHog hjiockocth 6yAynH HecKOJiBKo oTorayTog bhh3 
no npaio. B BepxHeg nacra HH36eraiQin;ero ocHOBaHHH jihct okojio 1 cm b nrapHHy,; 
a Ha MecTe ero nojiHoro cjihhhhh co CTe6jieM — 0.4 cm b nrapHHy npn TOJim;HHe njia- 
CTHHKH B 0.08—0.1 CM. BTOpOH (II) JIHCT (CHHTaH CBepxy BHH3) Jie>KHT B TOpH30H- 
TajiBHOH hjiockocth HecKOJiBKo HH>Ke nepBoro, ho hohth cynpoTHBHO eMy 
(pnc. 2, 3, a) h npeACTaBJieH omenaTKOM He6ojiBmoro ynacTKa jihctoboh njiacTHHKH. 
Hhjkhhh napa jihctbcb pacnoJiaraeTcn hohth KpecToo6pa3HO b OTHomeHHH BepxHeg 
napH, npn 3tom Tperag (III) jihct (pnc. 2, 4) otxoaht b 3 cm Hnnse nepsoro JiHCTa 
hoa yrjioM okojio 45° k och CTegjin. HeTBeprag (IV) jihct, pacnojio?KeHHBig HH>Ke, 
OTXOAHT hohth cynpoTHBHO TpeTBPMy, ho nepneHAHKyjrapHO K OCH (pnc. 2, 5). 

JlncTOBBie cJie^H H3yneHH ot MecTa nojiHoro o6oco6jieHHH ot CTejiH CTe6jra ao 
MecTa Bxo>Kji;eHnH b ocHosaHHe JiHCTa, npnneM nepBBig 3Tan hx «HxoTOMHnecKoro 
BeTBjieHHH HCCJie;n;oBaH Ha jihctobom cjie^e (ac Ha pnc. 3), KOToptra yxo^HT b jihct 
oTcyTCTByiom;Hg b o6pa3n;e h pacnojiojKeHHHg BBiine. Bxo>K«eHHe TeTpapxHoro cjiejja 
b ocHOBOHHe JiHCTa h AaJiBHegmee ero BeTBJieHne b jincTOBog njiacTHHKe H3yneHH 
Ha npHMepe nepBoro JiHCTa (I) (pnc. 3, la , 2, 3a). 

06oco6jieHHBig ot CTejiH JincTOBog cjieA npeacTaBjieH MOHapxHHM n;HJiHHAPHne- 
CKHM THHCeM KCHJieMH, KOTOpBlg HOCTeneHHO HO Mepe ABH>KeHHH BBepx BHTHTHBa- 
eTcn TaHreHTa jibho, aocraran 0.12 cm b nrapHHy, h agjihtch Ha sb a nynKa, CBH3aH- 
Htix Apyr c ApyroM KCHJieMog (pnc. 3, 3a, 36) h npoxoAflnpix hoa oneHB octpbim yr- 
jiom k och cTeSjin no KpagHeg Mope nepe3 A»a y3Jia. B n;eHTpe Ka>KAoro nynKa KjieTKH 
npoTOKCHJieMBi b 3HanHTejiBHog CTeneHH pa3pymeHH h Ha hx MecTe o 6 pa 30 BajincB 
hojiocth. MeTaKCHjieMa KancAoro nynKa coctoht npH6jiH3HTejiBHo H3 60 — 70 Tpa- 
xenA. 

Ha ypoBHe nepBoro hojihoto pa3A©Ji6HHH jihctoboto cjieAa Ha A®a nynKa 
(pnc. 3, 2 ), okojio 0.03 cm b A^aMeTpe KancABig, Ha6jnoAaeTcn hohth nojiHoe o 6 oco 6 - 
JieHne nepBoro JiHCTa ot CTe 6 jra. Bnine JincTOBog cjieA b pe3yjiBTaTe noBTopHoro 
AeJieHHH COCTOHT H3 HeTHpeX nyHKOB, CJIHBIHHXCH MeTaKCHJieMog (pnc. 3, ; la % 16)- 
Ilpn 9tom HOBBie AonepHne nynKH o 6 pa 3 yiOTCH He b TaHreHTaJiBHog njiocKOCTHii 
a hoa yrjioM b 45° k paAnycy CTe 6 jra. 
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TaKHM o6pa30M, b Kope nyaoK jihctoboto CJieAa y A . archetypus, KaK h y C. bak- 
hasuense , npeTepneBaeT AByKparaoe AeJieHne (pnc. 4, 5) h 06 a AeJieHHH HMeioT MecTo 

bxojkabhhh cjie^a b HCTHHHoe ocHOBaHne jracTa, HH36eraioin;ero Ha CTeSejiB. 

JKnjiKOBaHHe seepHoe, oTKpiiToe, jkhjikh MHoroKparao BHJiBHaTo BeTBHTca npn 
BX05KA e HHH B JIHCTOBOe OCHOBaHHe HO Mepe paCHIHpeHHH JIHCTOBOH HJiaCTHHKH. 

B cpe^HeH Hacra nepBoro jracTa Ha6jiioAaeTCH okojio 60 >khjiok npn hx hjiothocth 20 
na 1 cm. HHTepecHO, hto npn nepsoM pa 3 AeJienHH b ocHOBaHHH JracTa AoaepHne 
jkhjikh CHanajia HAyT BMecTe, pacnojiaraacB KpecToo6pa3Ho b aB yx hjiockocthx, 
KaK y Eddy a (Beck, 1967), no 4 napajuiejiBHo spyr Apyry, a 3aTeM yme otacjihiotch 

OT MaTepHHCKOH 2KHJIKH Ha pa3HHX ypOBHHX. 

AHaTOMHnecKoe cTpoerae jihctoboh HJiaCTHHKH yAajiocB Ha6jiioAaTB tojibko 
b 6a3ajiBHOH ee nacra, r^e accHMHjran;HOHHHe TKaHH HanMeHee pa3Bnra (pnc. 3, la). 
B cepeftHHe jihctoboh HJiaCTHHKH KCHJieMa caMHx moid;hbix jkhjiok coctoht Bcerp 
H3 15—17 KJieTOK. IlyHKH pa3ACJICHH KpyHHHMH B03AyX0H0CHHMH HOJIOCTHMH JIH- 
3nreHHoro hpohcxo^kachhh, npoxoAanptMH ho 6onaM ot jkhjiok. KHH3y ot KCHJieMKt, 
HenocpeACTBeHHo b KOHTstKTe c Hefi, pacnojiaraeTca MejiKOKjieTOHHaa TKaHB He BnojiHe 
HCHoro CTpoeHHH, KOTopaa, oaeBHAHO, cooTBeTCTByeT $Ji03Me. IIoa Hen Ha6jnoAa- 
eTCH MHorocjiOHHaa rnnoAepMa, npepHBaeMaa yaacTKaMH 6ojiee TOJicTocTeHHHx 
h CBeTjiooKpameHHBix KJieTOK, no-BHAHMOMy, pacnojiojKeHHHx hoa ycTBHn;aMH. 
C BepXHeg CTOpOHH JKHJIOK HOA 3 HHA 0 pM 0 H HaXOAHTCH KpyHHBie HapeHXHMHHO 
KJieTKH h 1—2 cjioh 6ojiee TOJicTocTeHHHx KJieTOK rnnoAepMH. 

CTpyKTypa CTefijia coxpaHHJiacB aacTHHHO, jihhib b BHAe ceKTopa 3 cm a™hoh 
h 0.5 X 1.2 cm b nonepeaHHKe (pnc. 2, 6; 3, 2). IIpoBOAHmaH cncTeMa CTe6jia npeA~ 
cTaBJieHa ijHJiHHAPHHecKog jionacTHon ch^ohoctcjioh, cocTOHm;eg H3 KOJiBija nep- 
BHHHHX Me3apXHHX HyHKOB, 06bEHH0 CJIHBIHHXCH APY r c APyrOM MeTaKCHJieMOg H ok- 
py>KeHHHX HepaBHOMepHO pa3BHTOg BTOpHHHOg KCH- 
jieMog TOJim;HHog Bcero b hcckojibko (6— 7) KJieTOK 
b MecTe ee HaH6ojiBmero pa3BHTna (pnc. 2, 6). Ha 
nonepeaHOM cpe3e KCHJieMa CTe6jia HMeeT BOjiHHCTug 
KOHTyp, CBH3aHHBlg C HyHKOBOg $0pM0g HepBHHHOg 
KHCJieMH, xapaKTepoM otxojkaohhh jihctobhx cjie- 
AOB H HeOAHHaKOBHM pa3BHTHeM BTOpHHHOg KCH- 
jieMBi, npEraeM rpyrniH npoTOKCHJieMH Ha6jiK)AaiOTCH 
He tojibko b jionacTHX, ho hoao6ho Caracuboxylon h 
Siderella ReadMe>KAy JionacTHMH. ^pesecHHHHe jiyan 
OAHopHAHBie, BHCOTy Jiyaeg onpeAejiHTB He yAa- 
jiocb. TpaxeHAH MeTaKcnjieMH h BTopnaHog KCHJieMH 
C OKpyrJIHMH OKagMJieHHHMH nopaMH Ha BCex CTeHKaX, 
hto xopomo bhaho Ha kochx nonepeaHBix cpe3ax. Gjia- 




Phc, 4. CxeMaTH^ecKoe H3o6pa?KeHne xapaK- Pnc. 5. CxeMaTnqecKoe H 3 o 6 pa>KeHHe npoBO- 
Te Pa H8MeH6HHH nonepe^Horo ce^eHHH jihcto- AaiAen chctgmh jihctoboto CJieAa. 

fioro cjiefla ot MOHapxHoro ao TeTpapxHoro. 
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6oe pa3BHrae btophhhoh KCHjieMH He no3BOJineT o6cy>KAaTB Bonpoc ee haohthhhocth 
ftpeBecHHe Callixylon . npoBOAnmnii ijhjihhap OKpyncaeTCH MomHon napeHXHMHoi 
KOpOH, B HapyjKHOH uaCTH KOTOpOH BCTpeuaiOTCH KJieTKH C TeMHHM CO^ep^KHMEIM. 
JlncTOBtie cjieji;H, npoxoAH b nope, o^eTH obKJiaAKaMH, coctohiahmh H3 OKpyrjmx 
b nonepenHHKe napeHXHMHHx KJieTOK co cBeTJiooKpameHHon hojioctbio (pnc. 3, 3 a). 

Hanfiojitmee cxoactbo jihctbh H3yneHHoro oKaMeHejioro no6era A. archetypus 
oSHapyjKHBaiOT^c jihctom, - H3o6pa>KeHHHM IIlMajiBray3eH0M (Schmalhausen,, 
1894 : 5) b ero nepBoonncaHHH Ha <f>Hr. 1 b TencTe. UccJie^oBaHHe 6ojn>moro nncjia 
o6pa3n;oB 3Toro BHAa b KOJuieKnjHH IIlMajiBray3eHa h MaTepnajioB, co6paHHHx aB- 
TOPOM HaCTOHH^eH CTaTBH, HOKa3aJIO 3HaHHTejIBHyK) H3MeHUHBOCTB JIHCTBeB HO HX 
<J)opMe h BejiHHHHe. no BHemHen Mop<|)OJiorHH qejitHHe qejiBHOKpanHHe jihctbh 
T py^HO otjihhhmh ot jiHCTBes A. obtusa Lesq., aHaTOMHnecKH He H3yneHHoro. Gxoa- 
ctbo 3thx AByx bhaob y?Ke OTMeuajioct IIlMajiBray3eHOM (Schmalhausen, 1894). 
R. Krausel, H. Weyland (1941) h H. Andrews c coaBTOpaMH (1965) oraecjin 
A. archetypus k CHHOHHMaM A. obtusa. V o6ohx bhaob Ha6jnoAaeTCH pacceneHne 
jihctobbix HJiacTHHOK b pe3yjiBTaTe MexaHHnecKoro pa3pHBa. HepeAKi Ha oahom 
no6ere A. archetypus coce;n;HHe jihctbh MoryT 6 htb oahh qejiBHtiMH, Apyrne — 
pacceneHHBiMH ao ocHOBaHHH HaHHHan ot bhcmok ropoAuaToro npan jiHCTa. 

no CTpoeHHio jihctobbix cjie;n;oB A. archetypus H^eHTHneH Caracuboxylon bak - 
hasuense h Siderella scottii C. Read. Kan y?Ke ynoMHHajiocB, poA Caracuboxylon 6hji 
onHcaH Tan >Ke, nan h A. archetypus , H3 pa3AOJii>HeHCKOH cbhth b onpecTHOCTHx 
hoc. Pa3AOJiBHoe (Zalesskij, Cirkova, 1930). S. scottii H3BecTHa b mTaTe HH^naHa 
(CHIA) H3 BepxHen uac™ cjiaHqes Hi>io-Oji6aHH, AarapyeMHx Tanme <$aMeHOM 
(Read, 1936). B pa6oTe 3ajieccKoro h Hhpkoboh Ha <J)Hr. 1 b Ta6ji. 1 hphboahtch 
H3o6pa>KeHHe nonepeuHoro cpe3a CTe6jin Caracuboxylon bakhasuense, rp;e bha&h 
TaK>Ke flOBOJiBHO KpynHHe c6jra>KeHHHe nonapHO, hohth cynpoTHBHO pacnojiojKeH- 
HBie cjie^H, cpe3aHHHe Ha pa3HBix ypoBHHx. G. Read (1936) noAo6HHe KpynHBie 
cjieAH b CTe6jiHx S. scottii Ha3HBaJi cjie^aMH <$HJiJio<|)opoB (phyllophore traces), 
nojiaran, hto ohh Morjin CHa6>KaTB SoKOBHe BeTBH rana 3nronTepHAoncHA. Oaho- 
BpeMeHHo oh HaSjiiOAaji Tannce 6oJiee MejiKne cjicah (noTopne, no-BHAHMOMy, hb- 
JIHIOTCH pe3yJIBTaTOM BeTBJieHHH KpyHHBIx), Ha3BaHHBie HM CJie^aMH MHKpO$HJIJIOB 

(microphyll traces), npHHaAJiOBKamne, no ero mhchhio, HacTonmHM jihctbhm, cxoa- 
hbim c a<|)Jie6HHMH 3HronTepHji;oncHA. KaK nojiarajin aMepnKaHCKHe yneHHe (Gar- 
luccio et al., 1966), cxoactbo cjie^oB Siderella h 3HronTepHAoncHA, OTMeueHHoe 
Read, b ji;eHCTBHTejiBHOCTH HBJineTCH pe3yjiBTaTOM HeyAOBJieTBopnTejiBHOH coxpaH- 
hocth o6pa3n;oB. Ohh hphihjih k BHBOAy, uto Mejinne cjicah S. scottii pacnojiara- 
jihcb He MyTOBnaTo, nan npe^nojiaraji Read, a cnnpajiBHO, h, ho hx mhchhio, cko- 
pee Bcero bxoahjih b «nepHinKH» (rachial pinnules) Archaeopteris. KaK nncajin 
3 th aBTopBi (c. 726), KpynHHe TaHrenrajiBHO BHTHHyTHe jihctobh 8 cjie^H, otxoah- 
njne cynpoTHBHO ot kohchhhx BeTBen S. scottii, «roBopHT o tom, uto y Hee ynjionje- 
Hne 3anuio mhoto AaJitme, neM y Archaeopteris , jihctobhc cjie^H KOToporo pacno- 
JiaraiOTCH cnnpajiBHO». 

CTpoeHne nepBHUHOH kchjicmh CTe6jin A. archetypus , KaK y>Ke ynoMHHajiocB,, 
aHajiornHHO Ha6jnoji;aeMOMy y Caracuboxylon h Siderella — rpynnn npoTOKCHJieMH 
npoxo^HT He tojibko b o6jiacTH jionacTei nepBHHHOH kchjicmh, ho TaK>Ke Menc^y 
JIOnaCTHMH. HMeHHO 3TO, XOTH H He3HaHHTeJIBHOe pa3JIHHHe, HO CJIOBaM Tex >Ke aMe- 

pnKaHCKHx aBTopoB (Carluccio et al., 1966), 6hjio socTaTOHHo po^oBoro pa3- 
rpaHHneHHH Archaeopteris h Siderella, oTHeceHHHx hmh k nopn^Ky Pity ales. KaK 
bh;hho H3 pnc. 2, 6 , He Bee nyuKH b nepBHHHOH KCHjieMe CTeSjin hbjihiotch b cTporoM 
CMHCJie AHCKpeTHHMH — HeKOTOpHe CJIHBaiOTCH TaHreHTaJIBHO MeTaKCHJieMOH. 

B coxpaHHBmeMCH $parMeHTe no6era jihctobhc cjie^H npocjie>KeHH b HHTep- 
Bajie OT OCHOBaHHH JIHCTa AO CJIHHHHH C npOBOAHIIjeH CHCTeMOH CTeSjIH B o6jiaCTH 
BTOpHUHOH KCHJieMH. YuaCTOK OT BX05KAOHHH CJiefta B KCHJieMy CTe6jIH AO ero COeAH- 
HeHHH c CHMnoAnajiBHHM cemeHTOM (no TepMHHOJiornH Namboodiri, Beck, 1968; 
Scheckler, 1978) HabjnoAaTB He yAajiocn. Ha nonepeuHOM cpe3e np otokch jieMHHe 
rpynnH b MOHapxHHx nyunax He HecyT HHKaKHX npH3HaKOB paAnajiBHoro yAJiH- 
HeHHH, KaK 3 to H 3 BecTHO y A. macilenta Lesq. (Beck, 1971) b cbh3h c OTxoncAOHHeM 
nynKa jiHCTosoro cjieAa ot CHMnoAnajiBHoro cerMema. Me>KAy TeM 3ajieccKHH h 
HnpKOBa (Zalesskij, Cirkova, 1930) oTMenaJin Hajraune A»yx hojiiocob npoTOKCH- 
jieMH b nyuKax kcejicmh cTeSjin Caracuboxylon. 
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KaK noflnepKHyji Scheckler (1978), y Bcex H3BecTHHx ao chx nop HaxoAOK 
Archaeopteris jiHCTOBtie caeAfii Beer^a bxoaht b ocHOBaHne jincTa b bha© Asyx Me- 
3 apxmjx nyaKOB. OAHano, nan nncaji b CBoe BpeMH Beck (1971 : 763), b OTHoineHHH 
A. macilenta He Bnojrae hcho, «Ha6aiOAaeTCH hjih HeT BTopan ahxotomhh ao BCTyn- 
JieHHH CHCTeMH JIHCTOBOrO CJieAa B JIHCTOBOe OCHOBaHHe, HO AOBOJILHO nrapoKoe 
TaHreHTajiBHoe pacTnrHBaHne cjieAOB no Mepe Toro, KaK ohh npn6jiH>KaiOTCH k jihc- 
TOBOMy ocHOBaHHio, npeAnoaaraeT TaKyio bo3mo?khoctb». IIoBTopHaH ahxotomhh 
ahctobhx cjieAOB b no6erax A . archetypus HBJiaeTCH npnMepoM peajiH3an;HH tbkoh 

B03M0}KH0CTH. 

0 CHCTeMaTHnecKOM nojio>KeHHH apxeonTepncoBHx yace H[ManBray3eH (Schmal- 
hausen, 1894 : 8, HeMeijKHH TeKCT : 26) nncaa: «IIo HameMy MHeHHio, poA Archaeo¬ 
pteris . . . o6pa3yeT b cncTeMe nanopoTHHKOBHAHHx oco6yio rpynny», ; am kotopoh 
oh npeAJioacHJi Ha3BaHne Archaeopteridae . Yace TorAa o6oco6jieHHocTB rpynnn oh 
060 chobbib a ji paAnajiBHo-CHMMeTpHHHHM CTpoeraeM ojiHCTBeHHHX oceii, CHHpajIB- 
ehm pacnojioJKeHneM Ha hhx CTepnaaBHHx h ^eprajiBHiix ancTBes, a Tana^e ot- 
CyTCTBHeM THHHHHOrO AM HaHOpOTHHKOB CHHpaJIBHOrO 3aKpyHHBaHHH JIHCTBeB. 
Abtoph poaob Caracuboxylon h Siderella HMejin asm c 6e3JiHCTHHMH oceBHMH op- 
raHaMH, He noA03peBaa 06 hx poACTBe c apxeonTepncoBHMH. 3aaeccKHH bhaojihji 
Caracuboxylon b caMOCTOHTejiBHyio rpynny Caracuboxyleae b npeAejiax nopaAKa 
Cordaitales , k kotopoh oh othochji h ceM. Pityeae c poaom Callixylon. He3aBHCHMO 
ot Hero Read npeAaoama paccMaTpnBaTB poA Siderella b paMKax bhobb BHAeaeH- 
Horo hm nopaAKa Siderellales . BnepBHe npeAnoaoaseHHe o poACTBe Siderella c ap- 
xeonTepncoBHMH 6hjio BHCKa3aHO aMepHKaHCKHMH naaeoSoTaHHKaMH (Garluccio 
et al., 1966) Ha ocHOBaHHH otkphthh, CAeaaHHoro Beck (1960a, b) 06 habhthhhocth 
Archaeopteris h Callixylon . JIo MHeHHio Scheckler (1978), Siderella caeAyeT pac- 
CMaTpHBaTB KaK chhohhm Archaeopteris . YaHTHBan nanopoTHHKOBHH ran penpoAyK- 
thbhoh c$epH, HecMOTpa Ha cxoactbo c roa oceMHHHHMH b CTpoeHHH npoBOAHmefi 
CHCTeMH, KaaceTca 6oaee onpaBAaHHHM paccMOTpeHne apxeonTepncoBHx BHyTpn 
OTAeaa nanopoTHHKOBHAHBix * Polypodiophyta b paHre caMOCToaTejiBHoro Kaacca 
Archaeopteridopsida (CHHrnpeBCKaa, 1978; TaxTaAawra, 1978). 

Mop<|)OJioro-aHaTOMHHecKoe H3yaeHHe no6era A . archetypus no3BOJiHJio A°noa- 
hhtb AnarH03 BHAa, a TaKBKe asnaocB hoboaom am BHAeaeHHH aeKTorana h chhth- 
hob, aacTB kotophx yme 6naa npeAaoaseHa M. A. CeHKeBHa (1961). 


A . archetypus Schmalh. 

| Archaeopteris archetypus Schmalhausen, 1894, Mem. du Comite geok 
8, 3:4, pi. II, fig. 17—22, fig. 1 in text. 

Diagnosis emendata: CTe6ejiB p a Ana jibho-chmm6tp hhhhh , c ao- 
nacTHOH b nonepeaHHKe cH(|)OHOCTeaHaecKOH npoBOAHn^en CHCTeMOH, c xopomo pa3- 
bhtoh cepAAeBHHon; nepsHaHan KcnaeMa coctoht H3 KoaBija Me3apxHHx nyaKOB,. 
AHCKpeTHHX nan caHBmnxca MeasAY co6oh MeTaKcnaeMaMH; rpynnH npoTOKcnaeMH 
npoxoAHT KaK b aonacTax nepBHaHOH KcnaeMH, TaK h Mea^AY hhmh; BTopnaHaa 
KcnaeMa HepaBHOMepHO pa3BHTa; TpaxeHAH MeTaKcnaeMH h BTopnaHon KcnaeMH 
c OKpyraBiMH oKanMaeHHBiMH nopaMH, npn He3HaanTeaBHOM pa3BHTHH BTopnaHofi 
KcnaeMBi nopH HaxoAaTca Ha Bcex CTeHKax(P); ApeBecHHHHe ayan oAHopaAHHe; CTe- 
pnaBHHe ancTBa otxoaht cnnpaaBHO, c6an>KeHH nonapHO, b coceAHHx napax pac- 
noao>KeHH noara KpecToo6pa3HO, 1.5—3.5 cm b nrapHHy, n;eaBHHe, mnpoKooSpaT- 
HOKaHHOBHAHHe, Ha BepxymKe OKpyrane, peace n;eaBHOKpaHHHe, aanje ropoA^a- 
Tbie h BoaHHcrae no Kpaio, pe3KocyaceHHHe k ocHOBaHHio, HH36eraiom;He Ha CTe- 
6eaB; acnaKOBaHHe OTKpBiToe, seepHoe, c MHoroKpaTHHM BHaBaaTHM BeTBaeHHeM 
acnaoK Ha pa3HHx ypoBHax ancTOBOH naacTHHKH; ancTOBHe caeAH CTepnaBHHx 
JIHCTBeB Me3apxHHe, o6pa3yK)Tca b $opMe MonapixHoro nyaKa, kotophh ABaaCAfii 
AHxoTOMHpyeT, npno6peTaa TeTpapxHoe CTpoemie nepeA TeM, KaK bohth b ;oc- 
HoBaHne ancTa; cnopoHOCHHe ancTBa MHoroancaeHHHe, o6naHo npnypoaeHHHe 
K BepxHHM, ho He o6a3aTeaBHO KOHeaHHM aacTHM no6eroB, cnopaHrnH Ha HoacKax, 
chaht aAaKcnaaBHO b Asa pnAa, BepxymKH (^epraaBHHx ancTBeB CTepnaBHH h bo- 
®poo6pa3HO pa3A©aeHH Ha y3Kne anHenHHe Aoan. 


1241 



JleKTOTnn: o6p. 11/12, 1 kojiji. 532 (cm. Schmalhausen, 1894, Ta6ji. II, 20), 
xpaHHTca b LJHUrP My3ee b JleHHHrpaAe. 

C h h t h n h: o6p. I, 1 2 3 kojiji. 532 (cm. TaM nee, $nr. 1 b TeKCTe, cTp. 5); o6p. 5, 
kojiji. 532 (cm. TaM nee, Ta6ji. II, 16); o6p. 7, kojiji. 532 (cm. TaM nee, Ta6ji. II, 17); 
o6p. 10, 3 kojiji. 532 (cm. TaM >Ke, Ta6ji. II, 19); o6p. 21, kojiji. 532; xpaHHTCH 
b I^HUrP My3ee b JleHHHrpajje; o6p. 1, kojiji. 1145, xpaHHTca b jia6opaTopnH na- 
jieoSoTaHHKH BHH AH CCCP b JleHHHrpa^e. 

PacnpocTpaHeHne, r o p h 3 o h t, B 03 pacT. ,ZJoH6acc, YGCP, 
^OHen;KaH o6ji., GTapo6emeBCKHH p-H, oKpecTHocra nocejiKOB Pa3flOJiBHoe h CTHjia^ 
pa3A0JiLHeHCKaa CBHTa D§, $aMeH (Schmalhausen, 1894; Zalessky, 1937; Hm;eH]Ko, ; 
1965); ^HenpoBCKo-^oHei^KaH BnaflHHa, YGCP, HepHHroBCKaa o6ji., oKpecraocra 
noc. IIeTpHBn;H, cKBajKHHH, BepxHHH agboh (Hm;eHKo, 1965). 

A. archetypus yKa3HBaeTca TaKHce b BepxHe^paHCKnx OTjio>KeHHHX Ypajio- 
IIobojihclh (HHpKOBa-3ajieccKaH, 1957) h AjiTae-CanHCKon ropHofi ogjiacra (Jlene- 
XHHa h «p., 1962; PHHijHHrep h ;np., 1973). ^jih (ftpaHCKoro apyca TnMaHa oh cuh- 
TaeTCH pyKOBO^Hin;eH $opMofi (PaAueHKo, IleTpocnH, 1960). B <J>aMeHCKnx oraoHce- 
HHHX 9T0T BHft HpHBOftHTCH ftJIH Ka3aXCTaHa (CeHKeBHU, 1961', BDpHHa, 1969; 
^(yfiaTOJiOB h sp** 1977). 

B cbh3h c HacToamen HaxoflKofi npe^CTaBJiaiOTCH Heo6xoffHMtiMH onpeflejieHHan 
ocTopbacHOCTL b cnen;H<|)HKan;HH OTneuaTKOB jiHCTteB Archaeopteris h peBH3Ha po^a 
b mhpobom MacmTa6e. 

Abtop 6jiarop;apHT 0. II. OncyHeHKo h K). H. OejpieHKo 3 a cofleiiCTBHe b nojie- 
bbix paSoTax, a H. M. IleTpocaH h B. T. JlenexnHy 3a coboth b npon;ecce nojjroTOBKH 
CTaTBH k neuara. 
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EojiLmoro ,ZloH6acca. KneB, HayKOBa ffyMKa. — JlenexHHa B. T., neTpocsH H. M., 
PajjueHKo T. n. (1962). BajKHennrae fleBOHCKne pacTeHHa Ajrrae-CaHHCKon ropHon o6jiacTH. 
MaTepnaJiH k $HT 0 CTpaTnrpa$HH ^eBOHCKnx oTJio>KeHHH AjiTae-CaHHCKofi ropHon o6jiacTH, 
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OnncaHHe (Jjiopti ^eBOHa Ka3axcTaHa. MaTepnajm no reoji. nnojie3H. hck. Ka3axcTaHa. Cep. CTpa- 
Tnrpa$. n najieoHT., 1, 26. — C h h r h p e b c k a a H. C. (1978). K cncTeMaTHKe flpeBHennrax 
•nanopoTHHKOB. Te3. flOKji. VI flen. ctea^a BBO, JI. — TaxTaflffiflH A. JI. (1978). OT,q;eji 
nanopoTHHKOBHflHHe. B kh.: ?Kh3hb pacTeHnn, 4. M., npocBemeHHe. - H n p k o b a - 3 a- 
aeccKaa E. O. (1957). fleneHne TeppnreHHoro jjeBOHa ypajio-noBOJDKBH Ha ocHOBaHHH 
ncKonaeMHX pacTeHnn. M., fefl. AH CCCP. — K) p h h a A. JI. (1969). fleBOHCKan $Jiopa UjeH- 
TpaJiBHoro Ka3axcTaHa. M., H3,n;. Mry. — Andrews H. N., Phillips T. L., Rad- 
fort h N. W. (1965). Palaeobotanical studies in Arctic Canada. I. Archaeopteris from Elles¬ 
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and Callixylon . Science, 131, 3412. — Beck C. B. (1967). Eddya sullivanensis gen. et sp. nov., 
a plant of gymnospermic morphology from the Upper Devonian of New York. Palaeontograpbica, 
121, B (1—3). — Beck C. B. (1971). On the anatomy and morphology of lateral branch 
systems of Archaeopteris . Amer. J. Bot., 58, 8. — Carluccio L. M., Hueber F. M., 
Banks H. P. (1966). Archaeopteris macilenta , anatomy and morphology of its frond. Amer. J. 
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(1968). A comparative study of the primary vascular system of Conifers . I. Genera with helical 
phyllotaxis. Amer. J. Bot., 55, 4. — Read C. B. (1936). A Devonian flora from Kentucky. 
J. Palaeont., 10, 3. — S c h e c k 1 e r S. E. (1978). Ontogeny of progymnosperms. II. Shoots 
of Upper Devonian Archaeopteridales . Canad. J. Bot., 56, 24. — Schmalhausen I. 
(1894). Ueber Devonische Pflanzen aus den Donetz-Becken. Mem. Comite geol., 8, 3. — Za¬ 
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1 B HacTonmee BpeMH o6pa3en; coctoht H3 flByx KycKOB no# N2N2 11 n 12. 

2 OTMeueH CeHKeBHn (1961) KaK chhihu, chjibho noBpencfleH. 

3 OmeueH CeHKeBHu (1961) KaK chhthu, ho onra6ouHO flaHa ccBijiKa Ha Ta6:i. I b cTaTBe 
IIlMajiBray3eHa (Schmalhausen, 1894). 
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de bois primaire autour de la moelle, provenant Devonien superieur du Bassin du Donetz. Bull, 
de l'Acad. Imp. Sci. de St.-Petersbourg, Cl. Sci. Phys.-Mathem., S. IV, 3. —Zalessky M. 
(1937). Sur deux vegetaux nouveaux du Devonien superieur. C. R. Somm. Bui. Soc. geol. France, 
Ser. 5, 7. — Z a 1 e s s k i j M. (M. Zalessky), H. fiirkava (H. Tchirkowa). 
(1930). Observations sur deux vegetaux,nouveaux de Devonien superieur du Bassin du Donetz. 
Bui. Acad. Sci. URSS, Cl. Sci. Phys.-Mathem., 8. —Zalessky M. D., Zalessky G. 
(1921). Structure du rameau du Lepidodendron caracubense Schmalhausen. Ann. Soc. Paleont. 
Russie, 3, 

EoTaHHnecKOH HHCTHTyT IIojiyneHO 7 V 1981, 

hm. B. JI, KoMapoBa AH CCCP, 

JleHHHrpafl. 


yflK 58.036: 582.342.1 

C. H. 3po3flOB, H. H. Bajiaryposa, H. II. EyANKHHa 

BJIIIflHHE TEMnEPATYPHOrO OAKTOPA HA TEPMOPE3HCTEHTHOCTB 
KJIETOK JIHCTBEB OBCflHHIJH JiyPOBOK FESTUCA FRA TEN SIS 

(FOACEAE) 

S. N. DROZDOV, N. I. BALA6UR0VA, N, P, BUDYKINA. 

THE EFFECT OF TEMPERATURE FACTOR ON THE THERMAL 

RESISTANCE OF LEAF CELLS OF MEADOW FESCUE FESTUCA PRATENSIS (POACEAE) 

B KOHTpojmpyeMHX ycjioBHnx cpeflti MeTOflOM njiamipyeMoro MHoro$aKTopHoro BKcnepn- 
MeHTa H3yueHO BHHHHHe TeMnepaTypBi (ot +40 flo —4°) npn pa3HBix ypoBHHx ocBemeHHOCTH 
(ot 0.5 flo 20 tbic. jik) Ha TepMope3HCTeHTHOCTL aKTHBHO BereTHpyromefi obchhhd;bi jiyroBofi, 
Haxo^Hn^encH b $a3e KymeHHH. IJoKa3aHO 30HajiBHoe BJiHHHne TeMnepaTypHoro $aKTOpa Ha Tenjio- 
H XOJIOflOyCTOHHHBOCTB pacTeHHH. B AHana30He 12—18° yCTOHHHBOCTB HaXOflHTCH Ha HOCTOHHHOM 
ypoBHe. ftoHHHceHHe TeMnepaTypBi ot +10 flo —3° Be^eT k yBeJiHneHHio ycTOHHHBOCTH jmctbcb 
K aK k npoMopa>KHBaHHH), TaK h k nporpeBy. Ilpn 3 tom CTeneHB noBBimeHHH pe3HCTeHTHOCTH TeM 
3 HaHHTeJiBHee, neM hh me TeMnepaTypa, a b cjiynae xojiofloycToiriHBocTH — h neM BBime ocBenjeH- 
hoctb. npn —4° paCTeHHH nojiHOCTBK) nornOaioT Ha TpeTBH cyTKH. IIoBBinieHHe TeMnepaTypBi 
Ho 20—35° npHBO^HT k B03pacTaHHio TenjioycTOHHHBocTH jincTBeB, He 3aBHcnmeMy ot ocBempH- 
HOCTH, B TO BpeMH KaK HX yCTOHHHBOCTB K npOMOpaJKHBaHHH) OCTaeTCH Ha HOCTOHHHOM ypOBHe. 
npn TeMnepaType +37° Ha6jno;n;aeTCH CHH?KeHHe KaK Tenjio-, TaK h xonofloycToirraBocTH, afnpn 
40° nepe3 cyTKH pacTeHHH rnOHyT. 

^HHaMHHHOCTL TeMnepaTy photo $aKTopa b ecTecTBeHHtix ycjioBHHX cpe^u onpe- 
AejiaeT ero aKTHBHoe BJiHHHne Ha >KH3HejteHTejiLHocTB pacTeHHH h noaTOMy abbho 
npHBJienaeT BHHMaHne nccjieAOBaTejien. O^HaKo, HecMOTpa Ha 3HaaHTejibHoe ko- 
jiEraecTBO pa6oT b 3tom HanpaBJieHnn, paA BonpocoB, h b aacTHocTH bjihhhh0 TeM¬ 
nepaTypBi Ha TepMope3HCTeHTHOCTb pacTeHHH, ocTaeTca nona He hojihoctbio bbihc- 
HeHHLiM (AjieKcaH^poB, 1975; JIapxep, 1978). 

3aAaaeH HacToam;eH paSora 6 hjio H3yaeHHe bjihhhhh TeMnepaTypHoro <|>aKTopa 
Ha $OHe pa3JIHHHOH HHTeHCHBHOCTH OCBem;eHHH Ha TepMOpe3HCTeHTHOCTb aKTHBHO 
BereTnpyioin;eH^OBCHHHii;H JiyroBon. 

MaTepnajijijMeTOflHKa 

PacTeHHK Festuca pratensis Huds., b tipam,HBa jih b ycjiOBHax BereTaipioHHoro 
AOMHKa b cocyAax MHTaepjraxa Ha hpojihbhoh necaaHOH KyjibType no paHee onncaH- 
hoh MeTo^HKe (flpo3ffOB, CBiaeBa h AP*> 1976). ,ZJjih BHpaBHHBaHHH npeAmecTByio- 
hi;hx onHTy ycJiOBHH 3a 4 cyroK 30 HaaaJia bo3aghctbhh sa^aHHux napaMeTpOB 
cpe^H cocyflti c pacTeHHHMH nepeHocnjin b BereTaipioHHBie KaMepu c KOHCTaHTHUM 
peacHMOM TeMnepaTypBi h ocBemeHHOCTH (20—22° G, 8—10 thc. jik, (JoTonepnoA 
14 H, OTHOCHTeJIbHaa BJiaHCHOCTb B03Ayxa okojio 70%). 

BjiHHHHe TeMnepaTypn h ocBemeHHOCTH Ha xojioao- h TenjioycTonaHBOCTB jih- 
CTbeB obchhhijh JiyroBon b <|>a3y KymeHHH H3ynajiH mgtoaom njiarapyeMoro ab yx- 
$aKTopHoro BKcnepHMeHTa (Kypeij,; IIonoB f 1979) npn BapbnpoBaHHH npoAOJiacn- 
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TejibHOCTH hx ji;eficTBHH ot 1 ;n;o 18 cyTOK. TeMnepaTypy cpe;n;H BapBnpoBajiH ot 
—4 ;n;o 40° C c HHTepBajioM b 1—5°. HHTeHCHBHOCTt 0 CBem;eHHH H3MeHHJiH b npe;n;e- 
Jiax ot 0.5 ;n;o 20 thc. jik. 

0 xojioftocToiiKocTH cy^HjiH no TeMnepaType rnSejin najiHcajmHx KJieTOK 3aKOH- 
HHBmero pocT jracTa nocjie 40-MHHyTHoro np omop a?KHBaHHH BHceneK b mhkpoxo- 
JiOAHjibHHKax (,ZJpo3;n;oB, Kypen; h ;np., 1976). TenjioycTOHHHBOCTB onpe;n;eJiHJiH 
no TeMnepaType, BH3HBaK>iQ;eH KoaryjiHipno n;nTOHJia3MH b KJieTKax najiHca;n;H nocjie 

5- MHHyTHoro HarpeBa BHceneK H3 jihctbcb b TepMOCTaTax Tenjiepa (AjieKcaHftpoB, 
1963). 3a BejiHBiHHy xojio;ho- h TenjioycToiriHBOCTH npHHHMa jih TeMnepaTypy rn- 
6ejin hojiobhhh KJieTOK BHce^KH. TeMnepaTypHHH HHTepBaji Tecrapyiomero Ha¬ 
rpeBa H OXJiajKfteHHH COCTaBJIHJI 0.4°. IIOBTOpHOCTB OHpefteJieHHH B KaHCAOM ontiTe 

6- KpaTHaa, noBTopHOCTB ohhtob — 2—3-KpaTHan. MaTeMaTHnecKyio o6pa6oTKy 
flaHHux npoBOflHJin Ha 9BM «Mhhck 32» no o6m;enpHHHTHM ajiropnTMaM. 

Pe3yjibTaTM HCCJieROBaHHH h hx oficyHc^eHne 

Hccjieji;oBaHHe bjihhhhh TeMnepaTypn b HHTepsajie ot 35 ao —3° npn HHTeHCHB- 
HOCTH OCBemeHHH 2, 4, 12, 20 THC. JIK Ha yCTOHHHBOCTB JIHCTbeB K npOMOpaBKHBaHHIO 
noKa3ajio, hto OHa ocTaeTCH hoctohhhoh npn aeficTBHH TeMnepaTyp ot 35 ao 15° 
h noBHmaeTCa npn TeMnepaType 10° h name (pnc. 1). Ilpn 3tom yBejinneHne ocBe- 
meHHocTH b H3ynaeMOM ;n;Hana30He npn CHHBKeHHH TeMnepaTypn ao —1° BejjeT 
k B03pacTaK)m;eMy noBHmeHHio ycTOHHHBOcra k npoMopa?KHBaHHio. Bojiee HH3Kan 
TeMnepaTypa (—3°) TaKBKe hphboaht k noBHmeHHio ycTOHHHBOCTH, ho MeHtmeMy, 
neM 9to HMeeT MecTO npn —1°, hto, Beponrao, o6ycJioBJieHo ynce Heo6xoftHMOCTBio 
nepecTpoeK MeM6paH, b HacraocTH hx jihhhahoh nacra, b cbh3h c npn6jiH>KeHHeM 
hjih nacTHHHHM HacTynjieHHeM $a30Boro nepexo;n;a (Lyons, Raison, 1970; Lyons, 
1973). YMeHLineHHe 3<|><|)eKTa 3anaJiKH npn —3° CBHjjeTejiBCTByeT o 6jih30cth TeM- 
nepaTypHOH rpaHHnjH, HH>Ke KOTopon npoHcxojptT He noBHmeHHe c a cHHBKeHHe 
ycTOHHHBocTH (^(po3AOB, CBPieBa H ap., 1976). 

fljIH yTOHHeHHH BJIHHHHH HpOftOJDKHTeJIBHOCTH fleHCTBHH 3aAaHHOH TeMHepa- 

Typn 6hji npoBe^eH cnen^naJiBHHH ohht (pnc. 2), kotophh noflTBepflHJi paHee no- 
JiyneHHHe ftaHHHe. Co;n;ep?KaHHe pacTeHHH npn TeMnepaTypax b £Hana 30 He 35 — 15° 
npH OCBemeHHOCTH 4 THC. JIK He3aBHCHMO OT ero npOftOJDKHTeJIBHOCTH He H3MeHHJIO 
yCTOHHHBOCTH OBCHHHHjH JiyrOBOH K npOMOpa>KHBaHHIO. IIOHHBKeHHe TeMHepaTypH 
jjo 10° h HHJKe TaK >Ke, KaK h b npe^BiAyniieM onHTe, BH3HBajio nocTeneHHoe hobh- 
meHHe ycTOHHHBOCTH c nocJie^yiomiHM bhxoaom Ha HJiaTo. Ilpn otom ne m Hnnce 6nJia 
TeMnepaTypa cpe^H, TeM pamme HacTynajio noBHmeHHe ycTOHHHBOCTH h TeM Bume 
6hjio ee MaKCHMajiBHoe 3HaneHHe. 

Cjieayioin;aH cepnn ohhtob (pnc. 3) 6nJia nocBHm;eHa yTOHHeHHio bjihhhhh 
ypoBHH 0CBem;eHH0CTH h npoAOJi>KHTejiBHocTH ^eScTBHH 3aKajiHBaioin;HX TeMne- 
paTyp (0 H 5°) Ha yCTOHHHBOCTB JIHCTBeB K npOMOpaBKHBaHHK). HcCJieAOBaHHH HOKa- 
3ajIH # HTO yBejIHHeHHe HHTeHCHBHOCTH OCBemeHHH H npOffOJIBKHTeJIBHOCTH A6HCTBHH 



Phc. 1. 4-cyTo t iHoe BJiHarae TeMnepaTypa h ocBemeHHOCTH Ha~ ycToSnnBOCTB jihctb6b obchhhijbi 

JiyrOBOH K npOMOpaHCHBaHHH). 

Ha ocxx: x — TeMnepaTypa cpe^H, °C; Y — TeMnepaTypa rnffeJin najiHca^HHx kjictok npn npoMopa>KHBaHHH» 
Li. Z OCBemeHHOCTb, THC. JIK. IlyHKmupOM COeflHHeHbl TOHKH, HOJiyqeHHble nyTeM BKCTpanOJIHItHH. 
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Phc. 2 . BuHHHHe TeMnepaTypH h npoflOjDKHTejiB- 
hocth ee flencTBHaTHa yctoh^hboctb jihctbcb obch- 
hhd;h jiyroBon k npoMOpajKHBaHHio. 

Ha ocrx: X — npoaojimHTeJibHocTb aeiicTBHH TeMnepaTypH 
cpe«bi, cytkh; Y — TeMnepaTypa rndeJin najmcajmHx KJie- 
tok npn npoMopajKHBaHHH, °G; Z — TeMnepaTypa cpe«bi, °G. 


Phc. 3. BnHHrae TeMnepaTypH, ocBenjeH- 
HOCTH H npOftOJIHCHTeJIBHOCTH HX fteHCTBHH 
Ha yCTOHHHBOCTB JIHCTBGB OBCHHHIJH Jiyro¬ 
BOH: K IipOMOpaJKHBaHHIO. 

06 o 3 HaneHHH Te nee, hto Ha pnc. 2 . 


TeMnepaTypH Be;n;eT k B 03 pacTaHHio ycToiiHHB octh. OftHaKo npn ffeficTBHH 0° hojio- 
JKHTejIBHOe BJIHHHHe HHTeHCHBHOCTH CBeTa 3 HaHHTejIBHO HHJKe,) HeM npn JjeHCTBHH 
+5°. OTMeTHM, hto Hccjie^yeMHe b HameM onHTe ypoBHH 0 CBem;eHH 0 CTH jiejKaT 
HH>Ke nojiHoro cseTOBoro HacumeHHH $OTOCHHTe 3 a hjih jjaHHoro BHjja (Jlapxep^ 
1978). Ectb ocHOBaHHH npe;n;nojiaraTb oTpnn;aTejiBHoe BJIHHHHe Ha pacTeHne 6 ojiee 
bhcokoh, neM HCHHTaHHan b Hamnx ontiTax, ocBen^eHHOCTH npn noHHnceHHHx TeM- 
nepaTypax OKpy?Kaioin;eH cpe;n;H, o neM CBHfteTejiBCTByioT JiHTepaTypHHe ftaHHHe 
(Pa6nHOBHH, 1959; Gallopin, Jolliffe, 1973). 

H3yneHHe bjihhhhh TeMnepaTypHoro $aKTopa Ha TenjioycTofinHBOCTB jiHCTbeB 
obchhhh;h jiyroBofi npn Asyx 3HaneHHax hht 6 hchbhocth ocBenjeHHOCTH noKa3ajio, 
hto nan HOHH>KeHHe, Tan h oco6eHHO noBHmeHHe TeMnepaTypH cpe;m>i Be^yT k yBe- 
JIHHeHHIO TenJIOyCTOHHHBOCTH (pHC. 4). IIpH 3T0M TepMOpe3HCTeHTHOCTB KJieTOK 
npaKTHHecKH He 3aBHCHT ot ypoBHH ocBen^eHHocTH pacTeHHH, offHaKo MajiHH ftnana- 
3 oh HCCJie;nyeMHx b a^hhom onHTe TeMnepaTyp h 6 ojibhioh HHTepBaji MejKAy hhmh 
H e H03B0JIHJIH HaMeraTB rpaHHijH Hanajia noBHmeHHH TenjioycTofinHBOCTH h noBpe>K- 
fleHHH JiHCTbeB. 

B cbh 3 h c 3 thm b flajiBHeinneM nocTaHOBKOH cepHH cneipiajiBHHx ohhtob 6njia 


yTOHHeHa TeMnepaTypa cpe^H, BH3HBaK)m;aH noBHmeHne TepMope3HCTeHTHOCTH 
h noBpe>KAeHHe JiHCTbeB obchhhijh jiyroBOH (pnc. 5). Hccjie^OBaHHH noKa3aJin, hto 
noBbimeHHe ycTOHHHBOCTH JiHCTbeB k npoMopa>KHBaHHio Ha6jiiOAaeTCH b pe3yjiBTaTe 


noHHjKeHHH oKpy>Kaioin;eH TeMnepaTypH %o 
hhh ;n;o —4° h HH>ne BH3HBaeT noBpejKA©- 
HHe hx, a 3aTeM rnSejib. Coji;ep>KaHHe pac¬ 
TeHHH npn TeMnepaType 20° h BHme, a 
Taione npn 10° h HH>ne hphboji;ht k hobh- 

meHHIO TenJIOyCTOHHHBOCTH JiHCTbeB. 

BHe3anHoe aencTBHe bhcokhx TeMnepa¬ 
Typ, HanHHan c 37°, hphbo;o;ht k nospe^K- 


4. BjiHHHne TeMnepaTypH h ocBenjeHHOCTH 
npOTHJKeHHH 4 CyTOK Ha yCTOHHHBOCTB 
JiHCTbeB obchhhd;h JiyroBOH k HarpeBy. 

TeMnepaTypa cpe^H, °G; Y — TeMnepa- 
ypa rHoeJiH najiHcaflHbix KJieTOK npn HarpeBe, °G; 
Z — OCBemeHHOCTb, Tbic. JIK. 


10 h HH>ne. Pe3Koe oxJiajK^eHHe pacTe- 



30 20 10 OX 
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Phc. 5. H3MeHeHne Tenjio- h xojiofloycTofi^HBOCTH JiHCTBeB obchhhi^h JiyroBon nocJie 4-cyTOHHoro 
B03flefiCTBHH H3y^eHHBIX TeMHepaTyp npH OCBemeHHOCTH 4 tbic. jik. 

Ha ocrx : X — TeMnepaTypa cpejua, °C; Y — TeMnepaTypa rnSeJin najiHca«HHx hjictok npn HarpeBe h npoMopa- 

JKHBaHHH, °G. 


fleHHio, a 3aTeM rn6ejra pacTeHHH. KteMeHeHne TeMnepaTypH b HHTepBajie 12—18° 

He OKa3HBaeT BJIHHHHH Ha TenJIO- H XOJIOflOyCTOHHHBOCTB JiHCTBeB. 

TaKHM o6pa30M, nojiyueHHHe ftaHHHe o bjihhhhh TeMnepaTypH cpe^H Ha Tep- 
Mope3HCTeHTHOCTL obchhhiijh JiyroBon noflTBepjKjjaioT BHCKa3aHHyio HaMH paHee 
rnnoTe3y o ee 30HajiBH0M fleficTBHH (^po3^oB h «p., 1974, 1976, 1977, 1979). 

OaKT OAHOBpeMeHHoro noBHmeHHH xojiojjo- h TenjioycToiriHBocTH b oceHHe- 
shmhhh nepnoji; oTMeueH y mhothx bh«ob pacTeHHH (AjieKcaHftpoB h ftp.* 1959; 
IIIyxTHHa, 1962; Biebl, Maier, 1969; Schwarz, 1970). IIoAofiHHe jjaHHHe nojiyueHH 
TaKH^e npn BKcnepHMeHTajiBHOH xojio^oboh 3aKajrce aKTHBHO BererapyioiUHx pac¬ 
TeHHH Dactylis glomerata (AjieKcaHflpoB h ^P-» 1959) h npopocTKos 03hmoh mneHHijH 
(mepfiaKOBa, 1969). B. fl. AjieKcaH^poB (1975) oSBHCHneT 3tot $eHOMeH nmpoKofi 
CTeneHLio Hecnen;H<|>HuecKOH CTa6HjiH3an;HH kjictok 3a cueT noHBJieHHH b hhx BenjecTB 
pa3JiHHHOH npnpoflH (jraraH^OB), 0Ka3HBaK>m;HX aHTHfteHaTypnpyiomee flegcTBHe. 

B jiHTepaType HMeeTC h HeMajio CBeaeHHH o 3am;HTHOM rohctbhh caxapoB, aMH- 
hokhcjiot, hohob Ca h Mg h flpyrnx BenjecTB naK npn xojioaobom (Heber, 1958; 
TyMaHOB, TpyHOBa, 1967; TpyHOBa, 1970; Santarius, 1973), TaK h npn TenjiOBOM 
(OejiL^MaH, 1962; 3aBaflCKaa, 1964; Eapa6ajn>uyK, 1970; Santarius, 1973) noBpe>K- 
«eHHH. K. Santarius (1973) yTBepHc^aeT, hto HaKonjieHHe caxapoB b KjieTKax pacTe¬ 
HHH 3hmoh o6ycjiOBJiHBaeT o^HOBpeMeHHoe noBHmeHHe xojioho- h TenjioycTonun- 
bocth. B to me BpeMH Mex bhh3mh CTa6HjiH3an;HH KJieTOK BecBMa MHoroo6pa3HH h 
MoryT 6htb pa3jrauHH npn xojio^obom h TenjiOBOM 3aKajiHBaHnn. 06 btom CBHjje- 
TOJILCTByiOT OHHTH T. T. IIIyXTHHOH (1964), B KOTOpHX paCTeHHH emu cSopHOH, 
B3HTHe 3HM0H B COCTOHHHH eCTeCTBeHHOrO XOJIOftOBOrO 3aKaJIHBaHHH H HMeiomue 
HOBHmeHHyio no cpaBHeHHio c jieTHHM nepnoaoM TenjioycToibiHBOCTB, 6hjih noa- 
BeprHyTH TenjiOBOH 3aKajrae. npn btom yposeHB TenjioycToiriHBOCTH B03pacTaji 
Ha Ty BejiHHHHy, Ha KOTopyio oh noBHmajiCH npn TenjiOBOM 3 ana JiHBaHnn jieTHHX 
pacTeHHH. TaKHM o6pa30M, H3MeHeHHH, B03HHKaK)io;He npn xojiojjobom 3aKajiHBa- 
hhh, He npenaTCTByioT TenjioBOMy h b to me speMH BKjiiouaioT b ce6n TaKne ne- 
peCTpOHKH, KOTOpne BJIHHIOT Ha ypOBeHL TenJIOyCTOHHHBOCTH. 

^HcnepcHOHHHH aHajiH3 pe3yjiLTaT0B Hamnx nccjieaoBaHHH ho3bojihji kojih- 
necTBeHHo on;eHHTb BjiHHHne nccjieayeMHx $aKTopoB Ha TepMope3HCTeHTHocTB 
obchhhijh JiyroBon (cm. Ta6jiHi^y). Oh noKa3aJi, uto BJiHHHne TeMnepaTypH, ocBe- 
meHHocTH h npoHOJDKHTejiBHocTH hx aeHCTBHH b HayueHHHX* ftnana30Hax Ha yCTOfi- 
HHBOCTB JiHCTBeB K HpOMOpaHCHBaHHH) BO BCeX HpOBej^eHHHX OKCHepHMeHTaX CTaTH' 
CTHHeCKH 3HaUHMO. OflHaKO CHJia 9THX $aKTOpOB paSJIHHHa. OCHOBHyH) pOJIB B no- 
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BHmeHHH ycTOH^HBOCTH k npOMOpa>KHBaHHK) nrpaeT TeMnepaTypa, ee cnjia bjihhhhh 
0.91—0.95. Cnjia bjihhhhh cBeTOBoro n BpeMemdro $aKTopoB 3HaHHTejiBHo 
Memme — 0.01—0.02. Pojib TeMnepaTypHoro $aKTopa b H3MeH6Hnn TenjioycTofi- 
hhbocth TaK>Ke hb^hotch npeoSjiaAaiomeH (0.99—0.72) Ha^ BpeMeHH&M (0.02),) 

B to BpOMH KaK BJIHHHH0 0CB6IH;eHH0CTH B H3y^6HH0M RHana30He 0Ka3aJI0CB H63H3- 
HHMBIM. COBMOCTHOe BJIHHHHe TeMnepaTypH C OCBemeHHOCTBK) HJIH npOffOJIHCHT0JIB- 
HOCTBK) ffeHCTBHH BO BC6X 3KCn6pHMOHTaX CTaTHCTHHeCKH 3HaHHMO, : H CHJia 6r0 npH 
9TOM KOJie6jI6TCH OT 0.01 fl|0 0.17. 

KojiHTOCTBeHHaH on;eHKa bjihhhhh TeMnepaTypH, ocbbb^bhhoctq h npo^ojuKHTejiBHOCTH 
HX ^eHCTBHH Ha TepMOpe3HCTeHTHOCTB JIHCTB6B OBCHHHIJfl JiyrOBOH 


HccnepyeMHii 

npHBnaK 

OaKTOp BJIHHHHH 

JjHcnepcHOHHoe 

F-OTHOmOHHO 

Cnjia 

BJIHHHHH 

aKcnepn- 

MeiiTanbHoe 

Ta0jiH*iHoe 

(0.95) 

y CTOHHHBOCTB 

A — ocBemeHHOCTB (4.12 thc. jik) 

25.4 

3.9 

0.01 

K HpOMOpaJKH- 

B — TeMnepaTypa (35-=—3°) 

324.2 

1.9 

0.90 

BaHHH) 

AXB 

20.7 

1.9 

0.06 


A — ocBemeHHOCTB (2.20 thc. jik) 

23.9 

4.1 

0.02 


B — TeMnepaTypa (30—0°) 

334.3 

2.8 

0.91 


AXB 

13.2 

2.8 

0.04 


A — TeMnepaTypa (35—0°) 

686.6 

2.2 

0.95 


B — BpeMH (8—12 cyTOK) 

86.6 

4.0 

0.02 


AXB 

13.2 

2.2 

0.02 

yCTOHHHBOCTB 

A — ocBemeHHOCTB (2.20 thc. jik) 

4.7 

4.1 

0,00 

k HarpeBy 

B — TeMnepaTypa (30—0°) 

2536.1 

2.8 

0.99 


AXB ' 

12.2 

2.8 

0.01 


A — TeMnepaTypa (35—15°) 

864.9 

4.3 

0.92 


B — BpeMH (8— 15 cyTOK) 

30.8 

4.4 

0.03 


AXB 

23.7 

4.4 

0.03 


A — TeMnepaTypa (15—0°) 

676.9 

4.2 

0.72 


B — BpeMH (5—18 cyTOK) 

40.0 

3.3 

0.08 


AXB 

78.9 

3.3 

0.17 
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xo3., 20. — p o 3 a o b G. H., C li h e b a 3. <D., BypKHHa H. II., B a ji a r y- 
poBa H. H., XojionijeBa H. II. (1976). Bjihhhhg npeffmecTByromen TeMnepaTypH 
Ha 3 aMOp 03 KOyCTOHHHBOCTB paCTeHHH. 0H3HOJI. paCT., 23, 2. — jp03flOB G. H., Ch- 
e b a 3. O., BypKHHa H. II., K y p e u; B. K. (1977). §KOJioro-$H3HOjiorHHecKHe 
acneKTH ycTOHHHBOcTH pacTeHHH k 3aMOpo3KaM. JI., HayKa.—Jpo3pB G. H., T n- 
tob A. <D., B anarypoBa H. H. (1979). Bjihhhhg TeMnepaTypH Ha HeKOTopHe <j>H3Ho- 
jioro-6HoxHMHHecKHe npoijeccH h TepMOpe3HCTeHTHOCTB aKTHBHO BereTHpyioiniHx pacTeHHH. (Pefl- 
KojuierHH >KypHaJia «BnojiorHHecKne HayKH» MB h GGO GGGP). M., 513—79 flen. — 3 a b a 
c k a h H. f. (1964). H3mghghhh b co^epJKaHHH yrjieBOflOB npn tghjiobhx 3aKaJiKax pacTeHnn. 
B kh.: KjieTKa h TeMnepaTypa cpe^H. JI., HayKa. — Kypeij B. K., IIoqob 9. T. (1979). 
MoflejinpoBaHHe npoayKTHBHOCTH h xojiofloycTOHHHBocTH pacTeHHH. JI., HayKa. — JIapxepB. 
(1978). 9KOJiorHH pacTeHHH. M., Mnp. — PaOnHOBHH E. (1959). Ootochhtg3, 3. M., 
HJI. — TpyHOBa T. H. (1970). HaKonjieHHe caxapoB b xjioponjiacTax o 3 hmoh nmeHHijH 
Bo BpeMH 3aKajiHBaHHH k MOpo3y. 0 h3hoji. pacT., 17, 5. — T y m a h o b H. H., Tpy¬ 
HOBa T. H. (1967). 3HaneHHe jjjih o3hmoh nmeHHijH HaKonjieHHH caxapoB bo BpeMH nepBofi 
$a3H 3aKajiHBaHHH ee k Mopo3aM. flAH GGGP, 175, 5. — OejiBpaH H. JI. (1962). Bjihh- 

HHe caxapoB Ha yCTOHHHBOCTB HeKOTOpHX BHCHIHX pacTeHHH K HarpeBy H BHCOKOMy THflpOCTaTH- 
necKOMy ^aBJieHHio. IIhtojiothh, 4, 6. — HI y x t h h a T. T. (1962). Ce30HHHe H3MeHeHHH 
TenjIOyCTOHHHBOCTH KJieTOK HeKOTOpHX XH6HHCKHX pacTeHHH. Bot. hc., 47, 1. — HI y X- 

T H H a r. r. (1964). BJIHHHHe nOBTOpHHX TenjIOBHX 3aKaJIOK Ha TenJIOyCTOHHHBOCTB paCTHTe JIBr 
®HX KJieTOK. B KH.: I^HTOJIOrHHeCKHe OCHOBH HpHCHOCoOjieHHH pacTeHHH K $aKTOpaM Cpe^H. 
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HapejitCKoro $njmajia AH CCCP, 

IIeTpo3aBoacK. | 
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y%K 581.46 : 582.632,1 


A. B. Ko3bmhh 

OEOEIIOJIfclE COIJBETHfl V BETULA PENDULA (BETVEACEAE) 
B ECTECTBEHHBIX YCJIOBHflX 

A. V. KOSM1N. BISEXUAL INFLORESCENCES IN BETULA PENDULA 
(BETULACEAE) IN NATURAL ENVIRONMENTS 

OnncHBaiOTCH pe^Ko HaOjuoffaeMtie b ecTecTBeHHEix ycaoBHax oOoenojitie coijBeTHH, uohbhb- 
mnecH b OoatmoM KoanaecTBe Ha HecKoatKHx aepeBtax Betula pendula. H3 conjio,n;HH, pa3BHB- 
nraxcH H3 aHffporHHHHx comBeTHn, Biipan^eHM ceHHn;H. OTMenaioTCH h apyrne aHOMajinn ijBeTeHHH 
y 3TOH^6epe3H. 

3aaoaceHne h HaaaaBHtie 3Tan h pa3BHTna aceHCKoro h MyaccKoro ijBeTKOB y 6e- 
pe30BHX npMHUjnnMajiBHO He OTanaaiOTCH apyr ot apyra (KopaarnHa, 1974). Pa3- 
jiHHHBie BHeniHHe ycjiOBHH MoryT cnocoOcTBOBaTB pa3BHraio jih6o npeHMymecTBeHHo 
jKeHCKHX , jih6o npeHMym;ecTBeHHO MyaccKnx cepeaceK. Tan, y 6epe3H, npoH3pacTaio- 
m;efi b CeMHJiyKCKOM nnTOMHHKe BopoHeaccKofi o6a., b 1977 r. 6hjio MeHBine a<eH- 
ckhx cepejKeK b o6m;eM ancae con;BeTHHj aeM b npe;p;Br;Q;yin;eM h nocaeayiomeM ro- 
a ax. Ha aepesBax, xopomo ocBem;eHHHx cojiHii;eM, HaSaioaaaocB OojiBine necraaHBrx 
COHjBeTHH, aeM THHHHOHHHX. H3 npaKTHKH aeCOBOflCTBa H3BeCTHO, HTO MOJKHO yBe- 
JIHHHTB HHCJIO JKeHCKHX UjBeTKOB H HJIOffOHOineHHe flepeBa B Ii;eJIOM o6pe3KOH KOpHefi, 
nepeTHJKKOH CTBoaa npoBoaoKofi, BHeceHneM y;p;o6peHHH (PoMe^ep, IIIeHOax, 1962). 

MHorne aBTopn npn;n;aBaaH 6oaBmoe 3HaaeBne noaBjieHHio oSoenojinx con;Be- 
thh b ceMeficTBe 6epe30BHx: y ojibxh aepHofi (KypanaHH, 1914), ojiBxoBHHKa KaM- 
aaTCKoro (Oe^opoB, 1947;|KopaaraHa, 1974), 6epe3H Pe3HHaeHKo (OpoaoBa, 1958), 
6epe3H hhohckoh (HenpacoB h ap., 1963), 6epe3H nymiacTOH (TojiCTonaTeHKo, 
1974), 6epe3H h3bhjihctoh (MaxHeB, Kopo6aeHKo, 1976). Kan OTMeaaioT aBTopnr, 
o6oenojiHe cepeaatH aacTO BCTpeaaancB b ancTpeMajiBHHx ycjioBnax, a TaKjRe npn 
HHTpoayKUjHH. EojiBinoe KoanaecTBO aHaporHHHBrx coipeTHH HaGaioaaaocB npn 
coffepacaHHH hphbhbok paHoipeTymHX $opM 6epe3Bi noBncaofi b Tenanije (Belling¬ 
shausen,* Stern, 1958). 

EoaBmoe KoanaecTBO aHjjporHHHBix cepeacen y Betula pendula Roth, b ecTecT- 
BeHHHx ycaoBHax mbi HaGaioaaaH b anpeae 1976 r. Ha aerapex aepeBBax, npon3- 
pacTaioin;Hx b CeMHayncKOM jieconnTOMHHKe BopoHea^CKofi o6ji. ,H,epeBBH 1 — 
3 pocjin Ha oflHOH^anpiTHOH aeconoaoce, N° 4 — Ha apyron, ho 6jih3ko ot Tpex npe- 
ABiffymHx. 

B Ta6a. 1 npHBe;p;eHH TaKcan;HOHHBie noKa3aTean aepeBBeB, Ha kotophx o6Ha- 
pyateHH oGoenoane con;BeTHa, h ancao nocae^HHX Ha hhhchhx BeTBax. Bhcoko 
pacnoaoaceHHHe (BHme 3.5 m Ha s 3eMaefi) aH^pornHHHe cepeaotH He yanTHBaancB, 
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TAEJIHIJA 1 

TaKcaijHOHHBie noKa3aTejin ^epeBteB 
c o6oenojiHMH coABeTHHMH (B03pacT 15 JieT) 



AuaMeTp 

BbicoTa 

Hhcjio 

Ns 

AepeBa 

CM 

B % K epea- 
HeMy AepeBy 
necononocH 

M 

b % k cpeA- 

HeMy jxepeBy 
necononocH 

ynTeHHbix 

saHAPOrHHBHX 

cepe>KeK 

Eta hhtkhhx 

BeTBHX 

AepeBbeB 

1 

5 

42 

7.1 

58 

48 

2 

7 

58 

7.3 

59 

15 

3 

8 

67 

11.6 

94 

1 

4 

13 

76 

11.2 

83 

17 


TaK KaK 6 hjih TpyffHOffocTynHH. Bee jjepeBBH c oGoenojimin coABeraaMH OTCTaBajin 
b pocTe ot cpe^Hero jjepeBa b HacajK^eHHH. Ha A^peBBax c xopomHM poctom o6oeno- 
jiBie coijBeTHH o6HapyHceHH He 6 hjih. y Aepe®BeB N 2 N 2 1 — 3, npoH3pacTaioiii;HX Ha 
oahoh jieconojioce, aHAporaHHiix cepeacen 6 hjio TeM 6ojiBine, ae m MeHBHie 6 hjih 
BHCOT a h A^aMeTp ji;epeBa. 

I^BeTeHne Bcex as peBteB 6 hjio xopomee. nepecaeT ancjia Bcex (aceHCKnx, My>K- 
CKHX, aHflpOrHHHBIX) COI^BeTHH Ha 0Tpe30K Hecymefi HX BeTBH flJIHHOH 10 CM HOKa- 
3 aji, hto y flepeBa N 2 1 hx b cpe^HeM 20, y A^peBa N 2 2 — 6, a y jjepeBa N 2 3 — 11 
(3aMepajiacB bctbb nepBoro nopa^Ka ot ee BepmuHti 30 yaacTKa 6e3 coABeTHfi). 
y OTflejiBHHx, BeTBen A^peBa N 2 1 Ha 0Tpe3Ke fl^raHofi 20—30 cm 6hjio ho 110 — 
120 condemn. 

OGoenojine cepeaam pacnojiarajracB oahhohho hjih rpynnaMH epe^n oahohojihx 
coHjBeTHH b BepmHHHOH h cpeflHHHofi aacTax BeTBefi pa3jraaHoro A^aMeTpa. Hx 
6hjio Bcer^a MeHBine, aeM necraaHHx, a cooTHomeHne c thhhhohhhmh KojieSa- 
jiocb (Ta6ji. 2). 06oenojiHe cepeaocn cocTaBJiajra 1 — 18% ot o6m;ero ancjia con;Be- 
thh. Ha 3thx ;p;epeBBHX hmcjihcb Tanace HnacHne BeTBH HCKJiioaHTejiBHo c oahoho- 
JIBLMH (neCTHHHHMH H THHHHOHHHMh) CepeJKKaMH. Kan H3BeCTHO, JKeHCKHe CepeHCKH 
y 6epe3H bo BpeMH ABeTeHHH HanpaBJieHH BBepx, Mya<CKne — bhh 3. OGoenojme 
3 aHHMaiOT npoMeacyToaHoe noaoaceHne, a b cayaae, Kor^a aacTB c thhhhohhhmh 
n;BeTKaMH y hhx 3HaanTejiBHaa, CBncaiOT bhh3. 


| TAEJIMUA 2 

CooTHomeHne aceHCKnx, My>KCKnx h aHAporuEEtix cepeaceK (b %) 

Ha hhjkhhx BeTBHX ^epeBteB 


EepeBa 

BeTKH 

Bcero 

COIJEieTHfi 

Ha BeTKe 

B TOM HHCJie 

jKencKHX 

MyJKCKHX 

aHAporHHt- 

HblX 

1 

1 

124 

80 

8 

12 


2 

110 

74 

16 

10 


3 

149 

80 

11 

9 


4 

29 

86 

7 

7 


5 

16 

94 

— 

6 


6 

75- 

80 

15 

5 

2 

1 

44 

68 

14 

18 


2 

42 

60 

28 

12 


3 

26 

73 

19 

8 

3 

1 

96 

63 

36 

1 


Bo Bcex oGoenojinx cepeaocax 30Ha c necTHaHHMH ABeTKaMH pacnoaaraaacB 
b ocHOBaHHH cou;BeTHH, 3a Hen caeAOBajia nepexoAHaa 30Ha h Ha BepniHHe con;BeTHa 
HaxoAnaacB 30Ha thhhhohhhx abctkob (pnc. 1 h 2). Y oahoto coiiBeraa (Ta6ji. 3) 
HopMaaBHHX necraaHHX n;BeTKOB He 6hjio, h b ero ocHOBaHHH HaxoAHJiacB jihiiib 
30Ha AJIHHOH 9 MM C peAyAHpOBaHHBIMH a^eHCKHMH H Mya^CKHMH ABeTKaMH, 30Ha 
c HopMaJIBHBIMH THHHHOHHHMH HjBeTKaMH 6lIJia A*™HOH 43 MM. 06hHHO A*™Ha Hepe- 
XOAHOH 30HH COCTaBJIHJia 1—3, 30HH C HeCTHaHHMH ABeTKaMH — 3—14 (10 + 1)* 


6 BoTaHHHecKHfi HtypHan, JS& 9, 1982 r E 
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TAEJIHIJA 3 

Pa3Mepu o6oenojiBix coABeTHH Ha aepeBe Ns 4 


JVs 

COIJBeTHH 

| AnHHa yqacTKa coijBeTHH, mm 

C neCTHHHHMH 
HBeTKaMH 

nepexoji- 

Han 

30 Ha 

C TblHH- 

rohhhmh 

HBeTKaMH 

1 

14 

3 

7 

2 

13 

2 

13 

3 

13 

1 

16 

4 

13 

1 

14 

5 

13 

1 

8 

6 

12 

2 

24 

7 

11 

2 

20 

8 

10 

1 

16 

9 

10 

2 

8 

10 

10 

2 

20 

11 

9 

3 

10 

12 

9 

1 

4 

13 

8 

1 

12 

14 

7 

2 

18 

15 

7 

1 

10 

16 

5 

2 

37 

17 

— 

9 

43 


Phc. 1. OGoenojiue coijBeTHH Betula pendula . 


c tbihhhohhbimh — 4—43 mm (16 + 3 mm). 06maa fljiHHa oSoenojiHx cepe>KeK co- 
CTaBjiajia 14—52 (28+3), HopMaaBHBix necTHHHBix — 4—23 (17 + 1), tbihhhoh- 
hhx — 7—70 (38+2) mm (no 3aMepaM y jjepeBa Ns 4 bo Bp6Ma ABeTeHna). TaKHM 
o6pa30M, no AJinHe aHjjporaHHHe cepeacKH b cpe^HeM 6 hjih 6oai>ine HopMajiBHHx 
necTHHHHx n MeHtme thhhhohhhx. ^jinHa necTHHHoii n thhhhohhoh 3oh y o6oe- 
hojihx con;BeTHn Mem>me, aeM y cooTBeTCTByioiAHx oahohojihx. ToamAHa o6oeno- 
jihx cepeaceK b 30He c hocth^hbimh A®eTKaMH Tanaa me, nan n oahohojihx necraa- 
hhx cepeaceK (2 — 3 mm), b 30He thhhhohhhx ab^tkob MeHBme (2 — 5 mm), aeM 
y My>KCKHX oahohojihx cepeaceK (3—7 mm). AHApornHHHe cepeaucn c pa3HHM co- 
OTHomeHneM ajihhh 3oh c necTHHHHMH n thhhhOhhhmh n;BeTKaMH HaSaioAaaHCB 
Ha OAHOH H TOH H*e BeTKO. 

B o6oenoJiHx coAseTnax Kpoiomne aemynan MyaccKnx abbtkob, yAaaeHHHx 
ot nepexo^HOH 3 ohh, HMeioT oShhhhh bha. Ohh pacnoaoaceHH puxao, KopnaHeBoro 
A®eTa, KpynHBie, nraponne, BepxHnn npan nx 3aocTpeH n HanpaBaeH k BepmnHe 
coABeraa. Kpoion^ne ancTta aseHCKHx abotkob, yAaaeHHHx ot nepexoAHon 30 hh, 
Tanace o6nraHoro BH^a. Ohh pacnoaaraioTca 6oaee hjiotho, 3HaaHTeai>HO MeHBmero 
pa3Mepa, aeM y Myaccanx ABeraoB, 3eaeHiie, npoAoaroBaTiie, c 3aKpyrjieHHBiM 
BepxHHM KpaeM, kotophh 6ojiBmeH aacTBto caerna OTomyT k ocHOBaHHio cepeacKH. 
B aHjj;porHHHHx con;BeTHHX Ha6aiOAaeTca nocTeneHHtin nepexoA no A B eTy, BeananHe, 
$opMe, noaoa^eHHio kpoioiahx ancTBeB ot oahoto rana k APyroMy. Tan, HanpnMep, 
KopHHHeBaa OKpacna noaBaaeTca okojio aceHCKofi 30 hh CHaaaaa y3KOH noaocKofi 
BjiioaB BepxHero Kpaa aemyiiKH, a 3aTeM nocTeneHHO (npn nepexo^e k MyaccKofi 
aoHe) pacnpocTpaHaeTca Ha SojiBinyio aacTB ee (pnc. 3, A). H3MeHHK)TCH BeananHa 
h $opMa npnn;BeTHHHKOB npn MyaccKOM Anxa3HH. B^aan ot nepexoAHon 30 hh Myac- 
CKne h aceHcnne j^nxa3nn HMeioT Tanon me bha, KaK h b ojjHonoaBix cepeaocax. 
Pa3MepH ntiaBHHKOB yMeHBmaiOTca bhh 3 no och cepeaucn, B0aH3H nepexo^HOH 
3 ohh nnaBn;a b hhx HeAopa3BHTaa, BCTpeaaiOTca ntiaBHHKH ypoAanBon <|)opMH, 
b nepexoAHon 30He Moarao HaSaiOAaTB pyjjHMeHTapHBie thhhhkh b BHAe naocKnx 
o6pa30BaHHH nan SyropKOB b HaaaaBHHH nepnoA AH$$epeHn;Haii;HH. B HanpaBae- 
hhh BBepx no och cepeaum k nepexoAHon 30He HaGaiOAaiOTca CHaaaaa yMeHBmeHne 
pa3MepoB, 3aTeM peAyKAna aceHCKnx abotkob. B nepexoAHon 30He ohh MoryT HMeTB 
ypoAaHByio $opMy (HanpnMep, bhahh anniB 3aaaToaHHe pHaBn;a nan naoAoancTHKH 
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3aBH3H, cpocnraecH tojibko b ocHOBaHnn). B 3toh 30He pyAHMGHTH myjkckhx h jkgh- 
CKHX IJB eTKOB MOJKHO BCTpeTHTB B OAHOM AHXa3HH (pHC. 3, E). ypOAJIHBHG ABGTKH 

6 epe 30 BHx b hgpgxoahoh 30 He hoapoSho onncajra H. A. KopnarnHa (1974) h 
A. H. TojECTonaTeHKo (1974). L(bgtkh b 3toh 30He ctgphjibhhg. 

Kan H3B6CTH0, npn abgtghhh 6epe3H Mycenae cgpghckh yAJiHHHiOTCH, hx Homyn 
pa3MHKaiOTCH, ns 3pejiHX hhjibhhkob BHCHnaGTCH jKGjiTaa muiBija, KOTopaH nopo- 
hochtch Ha KpacHOBaTo-nypnypHBie pHJiBija, roTOBHe k 3TOMy bpgmghh ajih ohh- 
JIGHHH. y gOJIBHIHHCTBa aHAporHHHHX COABGTHH BpGMH IJBGTGHHH COBHaAaJIO CO BpG- 
MGHGM ABGTGHHH HOpMaJIBHHX COIJBGTHH. JIhHIB y AByX aHAporHHHHX CGpGJKGK (H3. 

17 yHTGHHHX Ha Aep^BG N° 4) b momght HaSjHOACHHH abgtghhh hg 6hjio, a y hgth- 

PGX — 5KGHCKHG IJBGTKH 6HJIH TOTOBH K OHHJIGHHK), HO HGHiyH THHHHOHHOH 30HH 

ocTaBajincB gib;g hjiotho cOMKH y thmh. y o6oghojihx cgpgjkgk c coBnaAaioiAHM hjih 

6JIH3KHM BpGMGHGM IJBGTGHHH HX MyJKCKHX H 5KGHCKHX AHXa3H6B 30Ha C THHHHOH- 
HHMH ABGTKaMH 6HJia SOJIBHIGH HJIH paBHOH AJIHHH C HGCTHHHHMH (fi CpGAHGM AJIHHa 

y hhx cocTaBHJia 185%, a caMOG Cojibhigg — 740 no othohighhio k ajihhg 30hh c hg- 

CTHHHHMH IJBGTKaMn). V aHAporHHHHX CGpGJKGK C HGCOBHaAaiOIAHM BpGMGHGM IJBG- 
TGHHH THHHHOHHaH 30Ha (c COMKHyTHMH HGmyHMH) 0HJia 3HaHHTGJIBHO (Ha 44—80%) 
KOpOHG HGCTHHHOH (c TOTOBHMH K OHHJIGHHK) pHJIBHjaMH). 

y COHJIOAHH, pa3BHBHIHXCH H3 aHAporHHHHX COHjBGTHH (pHC. 4), BGpiHHHKH 0OJIGG 

TymiG,; hgm y oShhhhx, h y hgkotophx h3 hhx bhaoh kohgh; ofijioMaHHOH och. Pa3- 

MGpH HX MGHBHIG H HO AJIHHG H HO TOJlnpHO* HGM y COHJIOAHH HOpMaJIBHHX COABGTHH 

IIjioAOBHe aemynKH h openmn, pa3BHBnraecH b aHAporHHHHX coijbgthhx,, 
HMGIOT HOpMaJIBHHH BHA, HO MGHBHIHH pa3M6p. CaMHG MGJIKHG OpGHIKH 6HJIH H3 Ca- 
MHX KOpOTKHX COHJIOAHH. BCXOJKGCTB OpGIHKOB 3aBHCGJia OT BGJIHHHHH COHJIOAHH, 


6 * 
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Pnc. 3. HsMeHeHne $opMH Kporomnx ^emyn b aHflporHHHHX coijBeTHHX B. pendula (A), bh^ c Ha- 
pyjKHOH ctopohh, lumpuxoenou noKa3aHa KopHHHeBaH OKpacKa ^emyn (cjieea — ^emya npn Mync- 
CKOM flHXa3HH) H I^BeTKH H3 aHflpOrHHHHX COIJBeTHH ( B ). 

a — MymcKoft flHxa3HH, B3HTbiii H3 TbiqiraoHHoft qacTH aHflporHHHoro conpeTHH (BHjma qacTb nbiJiLHHKOB jjHxa- 
3HH); 6 *— meHcKnft Anxa3nft, B3HTbift H3 necTHqHofi qacTH aHAporHHHoro cojubgthh; e — ypoAJiHBHft meHCKHft 
UBeTOK cpeflH py^HMeHTOB TbiqHHOK b nepexoAHoft 30 He. 

H3 KOTOpHX OHM 6 hJIM HOJiyHeHH. OpeiHKH M3 COHJIOflHH flJIHHOH 5 MM H M6HBIH6 OKa- 
3aJIHCL HeBCXOJKHMH, TaK KaK H06jIH30CTH OT nepeXOAHOH 30HH JKeHCKHe n;BeTKH 
6 hjih pejj;yn;HpoBaHHHMH h pa3BHjin jihihb napTeHOKapnHHecKHe hjioahkh. OpemKH 
M3 COHJIOAHH JJJIHHOH 20 — 37 MM MM6JIM MeHBUiyK) BCXO?KeCTB, HeM OpeiHKH M3 HOp- 
MajiBHHx conjioAHH. HanpMMep, y oflHoro ;p;epeBa 3HeprnH npopacTaHH h h bcxo- 
H^eCTB OpemKOB M3 COHJIOAHH JJJIHHOH 20 MM, pa3BHBmHXCH M3 aHJjpOrHHHBIX con;Be- 

thh, cocTaBHjiH cooTBeTCTBeHHO 7 h 11, a H3 HopMajiBHHx — 27 h 34%. V apyroro 
flepeBa Bcxo^ecTB opemKOB m 3 conjio,n;HH ^jihhoh 27 mm 6njia 37 h m 3 corniOAHH ajra- 
hoh 37 mm — 47% (Te h jupyrne pa3BHJiHCB m 3 oSoenojiHx corjBeTHH), a m 3 HopMajiB- 
hbix — 60%. OpemKH, pa3BHBnraecH m 3 oSoenojiHx h HopMajiBHtix con;BeTHH,j 
npopam;HBajiHCB Ha $HjiBTpoBajiBHOH SyMare b ycjiOBHHx jiaSopaTopnH. Bcxoah 
nocjie hx noHBjieHHH h nepeHeceHHH b hbjmk c 3eMjiefi noKa3ajin xopomyio npH>KH- 
BaeMocTB h HopMajiBHtie pocT h pa3BHTne; nepe3 Mecnn; ohm HMeJin, KpOMe ceMH- 
AOJIBHHX, H HeceMHAOJIBHHe JIHCTBH. 

taejihija 4 

Pa3Mepti conjio^HH, pa3BaBnmxcH H3 o6oenojiBix h HopMajitHBix coijBeTHH 


Hhcjio H3MepeflHbix (n) h pasMepbi connoAHft (mm), pa3BHBinnxcfl H3 coijBeTHft 


o(5oenonbix 


ROpMajIbHbIX 


npesenbi cpeAFtee 


inupuna 

cpeAH'HH 


npesenbi cpejmee 


mapHfla 

cpeAHHH 


22.8+4.5 

12.9+1.0 

13.9+3.5 


8.9+0.8 
3.8+0.3 
5.1+0.5 


22—35 

22—30 

39-56 


27.2+1.3 

26.1+0.4 

47.2+1.1 


9.0+0.1 

5.4+0.1 

7.7+0.2 





Phc. 4. ComioflHH Betula pendula , pa3BHBmnecfl H3 aHflpornHHBix conpeTHH. 

B nocjieflyromne BecHH (1977—1978 rr.) oSoenojme conjBeTHH Ha bthx h apyrnx 
jnepeBBHX He HaSjnoaajracB. B 1977 r. ijBeTeHne 6 hjio xy me f ne m b npeflBiflynjHH roA, 
ho b 1978 r. oho 6hjio, KaK h b 1976 r., xopomnM. HanpnMep, Ha flepeBe No 1 Ha 
Tex >Ke BeTBHX r Ha kotophx b 1976 r. HaSjuoflajracB o6oenojiHe cepenucH, mohsho 
(Shjio HacHHTaTB ot 8 ,n;o 30 JKeHCKHX h MynccKHx coipeTHH (b nepecneTe Ha 10 cm 
H ecymefi BeTBn). Mojkho npeji;nojio?KHTB, hto noHBjieHne oSoenojiux cor^BeTHH o6y- 
cjioBjieHo B 03 ,p;eficTBHeM KaKoro-TO KjiHMaTHHecKoro $aKTopa, H3MeHHBmero pery- 
jihijhio poctobhx BemecTB y HanSojiee ocjia6jieHHHx, OTCTaBnrax b pocTe ^epeBBes. 

3ji;ecB mohcho otmcthtb TaKJKe pe^KHH cjiynafi o6pa30BaHHH rpo3AeS oflHono- 
jihx con;BeTHH (pnc. 5, A h B). Ha Asyx Beraax ceMHJieTHefi Betula pendula 
Roth. Ha no6erax .hjihhoh 2 h 3.5 cm hmcjihcb cooTBeTCTBeHHo 22 h 35 jneH- 
^khx con;BeTHH, KOTopue cHa^ajia pacnojiarajincB, Kan oShtoo, peflKo, 3aTeM 
Ham;e HaKOHen;, hohth BnjioTHyio Apyr k Apyry; Ha BepmnHe BeTBefi Haxo- 
JHhjihcb MynccKne cepencKH. B ocTajiBHOM pa3BHrae bthx HceHCKnx coipeTHH 
6hjio HopMa jibhbim. Ha ;npyroM /jepeBe (80 jieT, ^naMeTp 51 cm, BHCOTa 19 m) b aB- 
rycTe Ha6jiK>AajiocB HecnojiBKo rpo3flBes MynccKnx con;BeTHH. Tpo3flH Ha ynacrae 
fieTBH ffjiHHofi 3 cm co,n;ep>KajiH ,n;o 22 cepeHceK (BMecTo oShhhhx 1—3). ^JiHHa MyjK- 
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Phc. 6. Pa3 < HBanBaioin 1 neCH comiOAna Betula pendula (A) h bha hx been ( E) (enpaea — ocb Hop- 

MajibHoro conjiOflHfl). 

ckhx cepenceK (b aBrycTe, b rofl hx. hohbjichhh) cocTaBJiHJia 1.3—2.0 cm* h bhjj hx 
6hji HopMajibHHH. Ha 9 toh seTKe jracTOBtie hohkh 3ajio>KHJiHCb Ha o6hhhom apyr 
ot Apyra paccTOHHHH — 2.0—2.5 cm, ABe jiHCTOBiie hohkh hmcjihcb h epean rpo3AH 
MyHCCKHX COI^BCTHH. 

1 “[j npeacTaBJiaiOT HHTepec pa3ABanBaiomHecH cohjioahh, KOToptie mh Ha6jnoAajiH 
cpefljH oShhhhx Ha flByx AepeBbnx (pnc. 6, A h B). Oaho H3 hhx (80 JieT) pocjio Ha 
Jieconojioce, apyroe (30 jict) — epe^n yjiHHHHx noca^oK r. BopoHenca. ,I(jiHHa, 
mnpHHa, <$opMa h BejiHHHHa KpujiaTOK h nemyeK* BexojKeeTb opemKOB H3 pa3ABan- 
BaiOlUHXCH COHJIOAHH 6HJIH HOpMaJIbHHMH. 
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JiecHon reHeTHKH h cejieKAHH, 

BopoHe>K. 


yffH 581.11 : 581.55 (575.4} 


B. II. fle^KOB, II. TyHHH 

1BJIATOOBOPOT PACTHTEJIBHLIX COOEDJECTB 
BOCTOHHLIX KAPAKYMOB 

1 Y. PJDE D[K O V, P. D. G U N I N. MOISTURE TURNOVER IN PLANT COMMUNITIES 

t OF THE EASTERN KARAKUM 

BHHHCjieH pacxoA boah Ha TpaHcnnpaijHio pacTHTejiBHHMH coo6mecTBaMH h flaHa cxeMa 
BJiaroo6opoTa b AOMHHHpyioiAHX $HT0n;eH03ax PeneTeKcKoro 6noc$epHoro 3anoBeAHHKa, HMeio- 
njero nnomaflB 34 600 ra h hbJ iHiomerocH thhhhhhm yaacTKOM Boctohhbix KapanyMOB. 06m;aH 
BejiHHHHa HOTepB BOflH Ha TpaHCHHpan;Hio 3a ce30H BereTan;HH BceMH $HT0i*eH03aMH 3anoBeflHHKa 
HocTHraeT 18.1 mjih. m 3 . HaHMeHBmne 3anacH boah b Ha^3eMH0H h HOA3eMHOH $HTOMacce xapan- 
TepHH p;jih apKeKcejiHHOBHx ci03eH0B0-KaHp;HMHHK0B Ha KpynHobapxaHHBix necKax, a Han6ojiB- 
nrae — jjjih pa3HOTpaBHO-OAHOJieTHecojiHHKOBHx aepHOcaKcayjitHHKOB no aojiHHOo6pa3HHM no- 
HHHceHHHM. 3anacH boah h noA3eMHon $HTOMacce 6ojn>me, aeM b Ha^3eMH0H. 

Pa3pa6oTKa MeponpnHTHH, HanpaBJieHHtix Ha yBejraaeHne SnojiorHaecKOH npo- 
AyKTHBHOCTH HyCTHHHHX $HT0H;eH030B, HeB03M0aCHa 6e3 fleTaJIBHOrO H3yneHHH 
BOflHoro SajiaHca TeppnTopHH, nocKOJiBKy b nycTHHe jiHMHrapyiomHM $aKTopoM 
pa3BHTHH paCTeHHH HBJIHeTCH Ae$HU;HT aTMOC(|)epHOH H HOHBeHHOH BJiarH. IIOHHTHO 
noaTOMy npncTaJiBHoe BHHMaHHO cnen;HajiHCTOB k H3yaeHHio 3Toro Bonpoca. B Ka- 
panyMax nepBHe nccjieAOBaHHH boahoto peacHMa noaBorpyHTOB 6hjih npoBeAeHH 
B. II. Opjiobhm (1928). B AaJiBHemneM nccjieAOBaHHH npoAOJiacajra A. T. TaejiB 
(1938), M. n. IleTpoB (1941), B. JI. JleoHTBeB (1941), 9. H. EjiaroBemeHCKHH (1952, 
1958), E. T. MnxejiBCOH (1955) h MHorne Apyrne. B pe3yjiBTaTe npoBeAeHHHx pa6oT 
6hji oxapaKTepH30BaH boahhh peacHM noaBorpyHTOB b ochobhhx MecTOoGnTaHnax 
pacTHTejiBHocra. KojraaecTBeHHHe AaHHtie o pa3JiHHHHx 3jieMeHTax BOAHoro 6ajiaHca 
y paCTeHHH h b pacTHTejiBHBix coo6m;ecTBax Boctohhhx KapanyMOB HMeiOTca b pa- 
6oTax BjiaroBemeHCKoro (1946, 1954), H. H. Eo6poBCKofi (1971), B. n. ^eAKOBa 
c coaBTopaMH (1975), A. HyHHaeBa (1979), H. O. KyjiHKa (1979). 

OAHaKo npnxoAHTca KOHCTarapoBaTB, hto boahhh SajiaHC noaBorpyHTOB h 
BJiaroo6opoT ny cthhhhx $HT0ii;eH030B Bee enje ocTaiOTca cjia6o H3yaeHHHMH. 
CepBe3HHM HeAocTaTKOM npoBeABHHHX paHee pa6oT HBJiaeTca to, hto npn onpeAe- 
ji6hhh BOAHoro GaaaHca noaBorpyHTOB He yaHTHBajin ocoGghhocth ropn30HTajiBHoro 
CTpoeHHH <J)HT0n;eH030B. PaSoTHy npoBeAeHHHe b nocaeAHee BpeMa, noKa3ajin, hto 
6ojiee MejiKne aac th KaacAoro $HTon;eH03a (cHHy3HH, MHKporpynnnpoBKH) oranaa- 
iotch Apyr ot APyra xapaKTepoM $HTOKJiHMaTa h paAHan;HOHHo-TenjioBoro peacHMa 
(ryHHH, ^eAKOB, 1978), noaTOMy rjih . nojiyaeHHH HHTerpajiBHHx npeACTaBjieHHH 
o boahom SajiaHce noaBorpyHTOB h Bjiaroo6opoTe ny cthhhhx $HTon;eH030B Heo6- 
xoahmo hx onpeAejieHne b KaacAOM H3 cTpyKTypHHx noApa3AejieHHH. 

nojieBHe HCCJieAOBaHHH hpoboahjih b 1971—1978 rr« Ha TeppHTopHH PeneTeK- 
CKoro 6noc<|)epHoro 3anoBeAHHKa, pacnojio>KeHHoro b Boctohhhx KapanyMax. B Ha- 
niHx onHTax HHTeHCHBHbCTB TpaHCHHpan;HH paCTeHHH onpeAejiajiacB no JI. A. HBa- 
HOBy c coaBTopaMH (1950). Ha6jiK>AeHHH hpoboahjih Ha npoTaaceHHH Bcero nepn- 
OAa pa3BHTHa paCTeHHH, He peace 2 —3 pa3 b Mecan; 1 KpyrjiocyToaHo A aepe3 1 —2 
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0 THHHHHBIX MeCTOo6HTaHHHX paCTeHHH. II pH 3T0M y^HTBIBaJIH B03paCT paCTeHHH, Hpyc- 
Hoe h 3Kcno3Hn;B[OHHoe nojio>KeHHe noSeroB (jiHCTbeB) h jiaHAma(|>THbie ycjiOBHH npo- 
03paCTaHHH. CyTOHHLIH H ce30HHBIH paCXOA BOABI Ha TpaHCHHpari;HK) OTAejIbHLIMH 
pacTeHHHMH, nonyjiHijHHMH h $HT0i];eH03aMH blihhcjihjih no H. H. BenAeMaH h 
B. H. rtayTOBoa: (1969). lips yneTe KOJmnecTBa paCTeHHH h hx HaA3eMHOH $hto- 
]viaccti npHMeHHJiH TpaHceKTHtiH MeTOA (PaMeHCKHH, 1937; BpayH, 1957), yTOHHeH- 
hhh npHMOHHTejibHO k nycTLiHHoS pacTHTejibHocTH (HenaeBa, 1957; Poahh h ap*,: 
1967). Rjih. ,aToro Ha thhhhhlix ynacTKax b KamAOM $HT0ii;eH03e 3aKjiaAHBajin 
TpaHceKTLi, ; Ha kotophx onpeAejiHJia HaA3eMHyio $HTOMaccy h hpoboahjih TaKca- 
AHOHHBie OHHCaHHH. B CK)3eHOBO-KaHAHMHHKaX TaKHe OHHCaHHH 6HJIH npOBeAeHH 
Ha HJiornaAH 18, SejiocaKcayjibHHKax — 42, nepHocaKcayjibHHKax — 17 ra. CoAep- 
HtaHHe boah ]b pacieHHHx ycTaHaBjiHBajia nyTeM BBicymHB bhhh npo6 npn 105° G 
b TQpMocTaTe ao nocTOHHHoro Beca h BLipamajra b npoijeHTax ot ctiporo h cyxoro 
Beca. npoSti am onpeAejieHHH coAepmaHHH boah b accHMHjrapyiomHx noSerax^ 
BeTBHX H CTBOJiaX OTSnpaJIH AO BBICOTLI 6— 7 M Hepe3 0.5 M. IIpH OnpeAOJIOHHH COAep- 
HCaHHH BOAH B KOpHHX (CTep>KHeBOH, SOKOBBIO HepBOrO H BTOporO nopHAKa, cocy- 
mne KopemKn) ot 6 op npo5 hpoboahjih nepe3 0.3 m ao rjiySnHH 1.0 m h b paAnyce 
AO 0.5 M OT CTep>KHeBOrO KOpHH. OcHOBOH AJIH COCTaBJieHHH KapTOCXOMH paCXOAa 
boah Ha TpaHcnHpan;Hio <J)HTon;eH03aMH nocjiymnjia KapTocxeMa jiaHAma$Ta KpynHo- 
rpHAOBHX necKOB (ryHHH h AP-, 1972),, AOTajiH3HpoBaHHan hbmh Ha ocHOBe aapo- 
(JjOTOC'beMKH. 3HaneHHH BeJIHHHH MOJieKyjIHpHOH KOHAeHCaAHH H rpaBHTaiJHOHHOrO 

cTOKa 3anMCTB0BaHH H3 paSora: KyjiHKa (1979). 

IlpaxoAHan nacTb boahoto SajiaHca 30HH aapaijHH nycTHHHHx <|)HT0AeH030B,; 
no MH8HHH) HyHHaeBa (1979), coctoht H3 aTMoc^epmix ocaAKOB,, a Ta Kme MOJieKy- 
jihphoh KOHAeHcaAHH h THApoMeTeopoB. B pacxoAHofi nacra npeoSjiaAaioT noTepn 
boah Ha 3BanoTpaHCHHpari;Hio h rpaBHTaAHOHHHH ctok k rpyHTOBHM boa&m. 

1. PacxoA boah na TpaHcnnpan;HH) $ h t o h; e h o 3 a m h. 
Ilpn onpeAejieHHH BHmenepeHHCJieHHHX napaMeTpoB HanSojiee TpyAHHM hbjihotch 
nojiyH8HH8 KOJiHHecTBeHHBix AaHHHX o pacxoAe boah Ha TpaHcnnpaAHio $HTon;eHo- 

3aMH. OcHOBHan TpyAHOCTL 3aKJIIOHaeTCH B TOM, HTO HHTeHCHBHOCTL TpaHCHHpailjHH 
h KOJiHnecTBO 3eJieHofi TpaHCHHpnpyiomeH Maccu BapbnpyioT b nrapoKHX npeAOJiax 
b 3aBHCHM0CTH ot aKOJiorHnecKHx ycjiOBHH Aame b npeAejiax oahoto $HTOn;eH03a. 
Ha pnc. 1 npoACTaBJieHa cxeMa pacnpeAejieHHH pacxoAa boah Ha TpaHcnnpaAnio 
pa3JiHHHLiMH (|)HTOAeH03aMH PeneTeKCKoro 6aoc(|)epHoro 3anoBeAHHKa. H 3 Hee cjie- 
AyeT,. hto roAOBLie noTepn boah Ha TpaHcnHpanjHio $HTon;eH03aMH BapbnpyioT b 
AHana30He ot 4 ao 320 mm. JJocTaTOHHO hihpokhmh 3th BapHaijHH OKa3HBaiOTCH 
h b npeAejiax oahoto (|)HT0i];eH03a, hto oSycjiOBJieHO KOMnjieKc om 8kojiothh8ckhx 
(|>aKTopoB. noKa3aTejibHH b 3tom njiaHe aepHOcaKcayjibHHKH. IIoTepa boah Ha 
Tp aHCHHp aAHIO B HepHOCaKCayJIbHHKaX HaXOAHTCH B npHMOH 3aBHCHMOCTH OT CTe- 
neHH 3aAepH0BaHH0CTH npajieraiomHx k hhm c boctohhoh ctopohh MaccnBOB 6ap- 
xaHHBix necKOB, TAe aKKyMyjiapyiOTCH rpyHTOBtie boah. noaTOMy njiomaAB,, 3a- 
HHTan HepHocaKcayjibHHKaMH, b 3anoBeAHHKe 3aBHCHT ot njiom;aAH SapxaHHHx 
nojiea. HepHocaKcayjibHHKH b 3anoBeAHHKe 3 aHHMaiOT npaMepHo 1470 ra, hjih 4.2% 
oSmeS njiornaAH (ryHHH n AP-? 1972). H 3 3toh njiornaAH Ha nepHocaKcayjibHHKH, 
pacnojiOHceHHHe b n;8HTpaJibHOH h ceBspHOH nacTHx 3anoBeAHHKa, hphxoahtch 
1088 ra (74%), b boctohhoh — 162 (11%), ceBepo-BOCTOHHofi — 161 (11%), ; h»k- 
hoh — 59 (4%). AHajiorHHHLiM o6pa30M xapaKTepn3yeTCH pacnpeAeJieHHe no hjio- 
m;aAHM SapxaHHBix nojiefi. Grmo8 KpynHoe nojie SapxaHHHx necKOB 3 aHHMaeT n;eH- 
TpajibHyio nacTb 3anoBeAHHKa h HHTaeT JiHH3y npacHHx boa, KOTopyio Hcnojib3yiOT 
^epHocaKcayjibHHKH n;eHTpajibHoro h ceBepHoro AOJiHHoo6pa3Horo noHH>KeHHH. 
IIjiomaAb, 3aHHTan nepHocaKcayjibHHKaMH b iojkhom AOJiHHoo6pa3HOM noHHHteHHH 
a 18 pa3 MeHbme, ne m b n;eHTpajibHOM h ceBepHOM. CooTBeTCTBeHHO h njiornaAB, 3a- 
HHTan SapxaHHLiMH necnaMH, 3Aecb b aochtkh pa3 MeHbme. 

Ot pa3MepoB SapxaHHtix nojien h CTeneHH hx 3 aAepHOBaHHOCTH b 3 HaHHTejibHoS 
Mepe 3aBHCHT MHHepajiH3an;HH jihh3h rpyHTOBbix boa* OSycjiOBJieHO 3TO TeM r hto 
A ocejiHiomHecH Ha SapxaHHHx necnax paCTeHHH nepexBaTHBaiOT BJiary aTMoc$ep- 
He>ix ocaAKOB, noaTOMy npn yBejinneHnn nncjia paCTeHHH KOJinnecTBO aTMOC$epHHx 
ocaAKOB, AOCTHraiomax ypoBHH rpyHTOBHx boa, h 3 roAa b toa yMeHbmaeTCH. 9 to 
A pHBOAHT K COKpameHHIO HJIOmaAH, 3aHHTOH JIHH30H HpeCHHX BOA,: H K yMeHbme- 
3 hio es oSbeMa. Oahobp8M8hho c bthm nponcxoAHT yBejiHHeHne MHHepajiH3an;HH,; 


1257 




Phc. 1. Pacxofl BOflH (mm) Ha TpaHcnnpaijHH) sa BereTaAHOHHHH nepnofl pacTHTejiBHHMH coo6m;e- 
CTBaMH Ha TeppnTopHH PeneTeKCKoro 6noc$epHoro aanoBe^HHKa. 

l — 9pKeKceJiHHOBBift ci03eH0B0-KaimHMHHK Ha KpynHoOapxaHHHx necKax, 4—10 (8) mm. 3necb h jjanee tfug5- 
pCLMU HOKa3aHM COOTBeTCTBeHHO MHHHMaJIbHHe — MaKCHMaJIbHHe (cpeHHHe) BeJIHHHHH pacxona BOHH Ha TpaHCHH- 
paipno; 2 — 3pKeKceJiHHOBHii ci03eH0B0-KaHffbiMHHK Ha cpeHHeOapxaHHHx necnax, 10—53 (36) mm; 3 — nocrpoBO- 
ypKaHHceJiHHOBuii ao3eHOBo-naHHHMHnn Ha MeJiKoOyrpHCTo-MeJiKoOapxaHHHx necnax, 20—70 (45) mm; 4 — 
KocTpoBO-ceJiHHOBHft OeJiocancayjibimn Ha oOapxaHeHHwx rpnnax h nocTpoBo-njianoBbiii OeJiocancayjibHHn 
Ha MeJiKo6yrpHCTO-MeJiKo6apxaHHHx necnax, 40—62 (50) mm; 5 — HJianoBHft OeJiocancayjibHHn Ha 6yrpncTHx 
necnax, 45 — 80 (60) mm; 6 — njianoBwii cMemaHHwii cancayjibHnn Ha cpejnieOyrpncTO-cpeAHeflneMCTHx necnax, 
55 — 70 (65) mm; 7 — pa3HOTpaBHo-o«HOJieTHeconHHKOBHii qepHocancayjibHnn, 160 — 230 (200) mm b k»hhom h 
CeBepO-BOCTOHHOM H0JIHH006pa3H0M HOHH)KeHHHX: 8 — HJiaK0B0-pa3H0TpaBH0"0HH0JieTHeC0JIHHK0Bblfi HepHOCaK - 
cayjibHHK, 130—220 (160) mm b ijeHTpajibHOM h ceBepHOM noJiHHOo6pa3HOM noHmneHHHx; 9 — pa3H0TpaBH0- 
OAHOJieTHeCOJIHHKOBHfi HepHOCaKcayjIbHHK B BOCTOHHOM HOJIHHOO0pa3HOM HOHHJKeHHH, 250—320 (280) MM. 


nocKOJiLKy jiHH3a npecHHx boa noACTHJiaeTCH chjibho MHHepajiH30BaHHHMH rpyH- 
TOBHMH BOffaMH. B HjeH^paJIBHOM H CeBepHOM A0JIHH006pa3HHX HOHHJKeHHHX MHHepa- 
jiH3an;HH rpyHTOBOH boah BaptnpyeT ot 0.5 r/jr y hoahojkbh oojioboh rpnAH ao 
2.4 r/ji Ha 3anaAHofi rpaHHije nepHocaKcayjiBHHKa, a b k»khom AOJiHHOo6pa3HOM 
noHHjKeHHH cooTBeTCTBeHHo — ot 4.2 ao 16.6 r/ji. B nocjieAHne toah 6hjih noJiyTOHBi 
kojihtoctbohhbio AanHBie o caM03apacTaHHH SapxaHHtix necKOB npn OTcyTCTBHH xo- 
3HHCTB6HHOH AOHTeJIBHOCTH TOJIOBeKa. Pe3yJIBTaTH HCCJieAOBaHHH, HpOBOAOHHBIX 
b PeneTeKCKOM 3anoBeAHHKe, noKa3ajra T hto 3a 21 toa tocjio pacTeHHH Ha kjiioto- 
bhx ynacTKax yBejranHJiocB 6ojiee tom b 2 pa3a (BefincoB, 1969). npn 3 tom mhto- 
pajiH3an;HH rpyHTOBHx boa b AOJinHoo6pa3HOM hohh^kohhh c TOpHocaKcayjiBHHKaMH 
3a nepnoA c 1930 no 1972 r. Tome yBejinnnjiacB b 2—3 pa3a (ryHHH h AP*> 1974). 
EjiaroBenjeHCKpH (1958) noKa3aji, hto pacnpeAejieHne TOpHOcaKcayjiBHHKOB b Boc- 
tohhhx KapanyMax 3aBHCHT b nepByio onepeAB ot MHHepajiH3an;HH rpyHTOBHx boa 
h rjiy6nHH hx 3ajieraHHH. Han6oJiee npoH3BOAHTejiBHHe TOpHocaKcayjiBHHKH npn- 
ypoTOHH k BOAaM c MHHepajiH3an|noH ao 5—6 t/ji. npn 6ojiee bhcokhx 3HaTOHHHX 
BeJIHHHH MHHepaJIH3an;HH TOpHOCaKCayjIBHHKH HanHHaiOT H3pe>KHBaTBCH H OTMH- 

paiOT (ryHHH h AP*> 1974). 

y HHTHBBH 3TO, M05KHO npOAnOJIOJKHTB, HTO eCJIH HpOIjeCCBI CaM 03 apaCTaHHH 
6apxaHHHx hockob h CBH3aHHoe c hhmh yBejiHTOHne MHHepajiH3an;HH rpyHTOBHx 
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$oA 6yayT npoAOJDKaTBcn, to nepHocaKcayjiBHHKH PeneTeKCKoro 3anoBeAHHKa 06 - 
peneHH Ha BHMupaHne. IlepBHM, BepoHTHO, ncne3HeT nepHocaKcayjiBHHK, pacno- 
jioHceHHHH b h»khoh Hacra 3anoBeAHHKa. 3fl;eci> npn cym;ecTByioin;Hx TeMnax caMo- 
3apacTaHHH SapxaHHtix necKOB MHHepajiH3an;nH rpyHTOBHx boa nepefiAeT nopor 
KpHTHHecKofi (6—7 r/ji) nepe3 30—40 jieT. Eojiee AJiHTejn>HHM;6yAeT cynjecTBOBa- 
0H6 HepHocaKcayjiBHHKOB b ijeHTpajibHOH n ceBepHofi Hacrax 3anoBeAHHKa. 9to 
emelpa3 yKa3HBaeT Ha h 6 o 6 xoahmoctb coxpaHeHHH SapxaHHHx MaccnBOB 3anoBeA- 
giiKa ajih noAAep^aHHH npnpoAHoro paBHOBecnn ny ctmhhhx aKOCHCTeM. 

- HMeH AaHHHe o cooTHomeHHH njiomaAen h pacxoAe boah c 1 ,ra, mh paccHHTajra 
noTepa boah Ha TpaHcnnpan;Hio bc 6 mh $HTon;eH03aMH 3anoB6AHHKa . OKa3ajiocB, ; hto 
3 a ce30H BereTan;HH ohh AOCTHrajin b nepHOcaKcayjiBHHKax ijeHTpaJiBHOH h ceBepHon 
qacTefi 3anoBeAHHKa 1.740 mjih. m 3 , boctohhoh — 454, ceBepo-BOCTOHHOH — 
322 thc. m 3 , a k»khoh — 118. 06m;aH BejiHHHHa noTept boah Ha TpaHcnHpaijHio 
'qepHocaKcayjibHHKaMH cocTaBJineT 2.6 mjih. m 3 * hjih 14.5%, noTepB boah Been hjio- 
maABio 3anoBeAHHKa. Ha aojiio SejiocaKcayjiBHHKOB hphxoahtch 11.7 mjih. m 3 
(64.5 %), CK)3eHOBO-KaHAHMHHKOB — 3.6 (20.0%), CMemaHHHX caKcayjiBHHKOB — 
0.2 ( 1 . 0 %). 

06m;aH BejiHHHHa noTepB boah Ha TpaHcnnpan;HK) $HTon;eH03aMH^3anoBeAHHKa 
AOcraraeT 18.1 mjih. m 3 . 

2. 3 a n a c boah b pacTHTejiBHHx coofimecTBax. Pac- 
nojiaran a&hhhmi o KOJinnecTBe boah, coAepraamencH b pa3JiHHHHx opraHax Ape- 
BeCHO-KyCTapHHKOBHX H TpaBHHHCTHX paCT6HHH, MO?KHO HpH6jIH3HTeJIBHO OIjeHHTB 
aanac boah, aKKyMyjrapoBaHHOH b pacTeHHHX, a T&Kme cooTHomeHne Me>KAy 3a- 
nacaMH b HaA3eMHHx h hoa36mhhx opraHax. 

KoJIHHeCTBO BOAH B HaA36MHHX H HOA 36 MHHX OpraHax y paCTeHHH pa3JIHHHHX 
(|)HT0AeH030B HeOAHHaKOBO. HaHMeHBIHHM 3anaCOM BOAH B HaA3eMHOH H HOA3eMHOH 
<|)HTOMaCCe XapaKTepH3yiOTCH CK)3eHOBO-KaHAHMHHKH, a HanSoJIBIHHM — HepHO- 
caKcayjiBHHKH. CpeAHee nojio^eHne Me^Ay hhmh 3aHHMaioT 6ejiocaKcayjiBHHKH. 
AHajiH3 pacnpeAejieHHH 3anacoB boah ho BepraKajiBHOMy npo$Hjiio b HaA3eMHOH 
(j)HTOMacce yKa3HBaeT Ha ero HepaBHOMepHocTB b npeAejiax nHTHMCTpoBoro npo$HJiH. 
B CK)3eHOBO-KaHAHMHHKax h nepHOcaKcayjiBHHKax 80—90% boah, coAepraameHCH 
b $HTOMacce, cocpeAOToneHo b cjioe 0—2, a b SejiocaKcayjiBHHKax — b cjioe 0—1 m. 
Bnine 2 m b CK)3eHOBO-KaHAHMHHKax h nepHOcaKcayjiBHHKax hImb SejiocaKcayjiB- 
HHKax 3anac boah b HaA3eMHofi $HTOMacce pe3KO CHHJKaeTCH. 

HeoAHHaKOBHM 0Ka3HBaeTCH pacnpeAejieHne boah h b noA3eMHofi $HTOMacce. 
Pe3yjiBTaTH pacneTOB c ncnojiB30BaHH6M a3hhhx o pacnpeAejieHHH $HTOMaccH 
KOpHen B HOHBeHHOH TOJIHje HJiaKOBHX HepHOCaKCayJIBHHKOB (MnpOIHHHHeHKO, 
1975) h o coAep>naHHH boah b hhx noKa3ajin, hto npaKTnnecKH bch Bjiara, aKKyMy- 
jinpoBaHHan b KopHeBtix cncTeMax nepHoro caKcayjia, pacnojionceHa b BepxHen nojiy- 
TopaMeTpoBofi TOJim;e. Tnyfime 3anacH BJiarn b kophhx paCTeHHH He3HaHHTe jibhh. 

BoJIBIHOH HHTepeC C 3KOJIOrHHeCKOH TOHKH 3peHHH HpeACTaBJIHIOT A3HHHe o co- 
OTHomeHHH 3anacoB boah b HaA3eMHofi h HOA3eMHOH $HTOMacce. Tanne bojihhhhh 
6 hjih nojiyneHH HaMH pacneraHM nyTeM (cm. Ta6jinn;y). 3anac BJiarn b accHMHjrapyio- 
npix opraHax (noSerax), BeTBHx, CTBOJiax h kophhx mh bhhhcjihjih KaK pa3HHn;y 
Me>KAy HX CtipHM H CyXHM BeCOM. HpH paCHOTaX HCHOJIB30BaJIH AaHHHe O COOTHO- 
nteHHH HaA3eMHofi h noA3eMHofi <|>HTOMaccH K). M. MnponiHHHeHKo (1975), 
K). M. MnponiHHHeHKo h P. K. TorH3aeBa (1972), P. K. TorH3aeBa (1976), 
H. T. HenaeBofi (1977), H. T. HenaeBon c coaBTopaMH (1979). 

IIojiyHeHHHe pe3yjiBTaTH roBopHT o tom, hto 3anac boah b o6m;eH (HaA 3 eMHOH h 
noA3eMHon) $HTOMacce BapBnpyeT ot 0.3 M 3 /ra b apKeKcejiHHOBHx ci 03 eH 0 B 0 -KaH- 
AHMHHKax Ha KpynHoSapxaHHHx necnax ao 92 M 3 /ra b pa 3 H 0 TpaBH 0 - 0 AH 0 JieTHe- 
COJIHHKOBHX HepHOCaKCayjIBHHKaX HO AOJIHHOo6pa3HHM HOHHH^eHHHM. npH 3TOM 
bo Bcex $HTon;eH03ax 3anacH boah b noA3eMHon c$epe SojiBme, ne m b HaA3eMHOH. 
B SejiocancayjiBHHKax b kophhx paCTeHHH C0Aep>KHTCH 85% Bcero 3 anaca BJiarn, 
a B HaA3eMHOH — TOJIBKO 15%. B CK)3eHOBO-KaHAHMHHKaX 3TH BeJIHHHHH COCTaB- 
jihiot 60 h 40, a b pa3jiHHHHx accon;Han;HHX nepHocaKcayjiBHHKOB — 67 v , 73 h 27, 
33% cooTBeTCTBeHHO. HcKJHoneHHe cocTaBjineT HJiaKOBun nepHOcaKcayjiBHHK, 
pacnojio>KeHHHH b MecTax c 6jih3khm 3ajieraHneM cnjiBHOMHHepajiH 30 BaHHtix rpyH- 
TOBHX BOA % TA© H3-3a 3HaHHTeJIBHOH M3CCH KOpHOH HJiaKa 3anaC BOAH B HOA3eMHOH 
^HTOMacce Aocraraji 88 % ot o6m;ero. 
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MHHepajiH3au;Hfl h 3anac bo^bi b Ha^3eMHOH h no^3eMHOH <j)HTOMacce (M 3 /ra) 
b pa3JiHHHEix (J)HT0u;eH03ax PeneTeKCKoro 6noc<|)epHoro 3anoBe,n;HHKa 


PacTHTenbHbie coodmecTBa 

Mimepa- 

jiH3amiH 

3anacH 

BOAH 

b naA8eM- 

3anacbi 

BOAbI 

b noAseM- 

CyMMap- 

HblH 

sanac 

B npoAeHTax ot 
odmeft cyMMbi 

rpyHTOBUx 
boa, r/n 

HbIX 

opraHax 

pacTeHHft 

HbIX 

opraHax 

pacTeHHft 

BOAbI 

B $HTO- 
AeH03e 

b HaA3eM- 

HblX 

opraHax 

b noA3eM- 

HblX 

opraHax 

9pKeKCejIHHOBHH CI03eHOBO-KaHflI»IM- 

<1 

0.12 

0.18 

0.30 

40 

60 

hhk Ha KpynHo6apxaHHHX necnax 
B D,eHTpaJIBHOH HBCTH 3anoBefl- 
HHKB * 

9pKeKCeJIHHOBHH CH)3eHOBO-KaHflbIM- 

<1 

0.39 

0.57 

0.96 

41 

59 

hhk Ha cpe,n;He6apxaHHbix necnax 
b ijeHTpajiLHOH nacTH 3anoBe^HHKa 
HjiaKOBHH OejiocaKcayjitHHK Ha 6yr- 
pncTBix necnax 
b iojkhoh nacTH 3anoBe,nHHKa 

17.7 

1.19 

6.56 

7.76 

15 

85 

b meHTpajiBHOH nacTH 3anoBep;- 

2.4 

. 2.17 

7.90 

10.07 

22 

78 

HHKa 

HjiaKOBBIH HepHOCaKCayjIBHHK HO 
fl0JIHH006pa3HHM HOHHJKeHHHM 

B IOJKHOH HaCTH 3aH0BeflHHKa 

16.7 

1.00 

7.23 

8.23 

12 

88 

b i^eHTpajitHOH nacTH 3anoBefl- 

2.0 

5.73 

15.30 

21.03 

27 

73 

HHKB 

Pa3HOTpaBHO-0,n;HOJieTHeCOJIHHKOBHH 
HepHOcaKcayjitHHK no ^ojihhoo6- 
pa3HHM HOHHJKeHHHM 

b iojkhoh nacTH 3anoBe,n;HHKa 

4.2 

13.99 

31.12 

45.11 

31 

69 

B BOCTOHHOH HBCTH 3aHOBefl- 

2.5 

30.74 

61.00 

91.74 

33 

67 

HHKB * 

* 3anac boah b $HT0i;eH03ax pacc^ 

[HTaH no Aa: 

HHbIM MHpO 

mHHqeHKo i 

i Torbi3aeBJ 

i (1972). 



3. G k o p o c t b o5M6Ha bop b psLCTHT6JiBHHx c o o 6 m; e- 
c t b a x. jih on;eHKH BO^Horo pe>KHMa pacTHTejitHiix coo6m;ecTB, HaMH, coraacHo 
MeTO^HKe JI. A. HBaHOBa (1936), nojiyneHH flaHHtie o CKopocra o6opoTa bo^h b <$h- 
TOMacce 3a ce30H BereTan;HH. 9 th bgjihhhhh 6hjih nojiyneHH nyTeM ;p;ejieHHH 3Hane- 
hhh pacxojj;a bo^h Ha TpaHcnnpaniHK) 3a ce30H BereTaipiH Ha 3anacii bo^h b o6m;eH 
(HaA3eMHOH h nojj3eMHon) (|)HTOMacce. Pacnera: noKa3ajra, hto co,n;ep5Kain;aHCH 
b HaA3eMHHx h noA3eMHHx opraHax pacTeHHH Bo^a y jjpeBecHo-KycTapHHKOBiix bh- 
ji;ob 3a ce30H BereTan;HH cMeHneTcn hojihoctbio ot 50 eo 478 pa3, a y TpaBHHHCTHx ot 
40 ji;o 492. Cpejpi H3y*ieHHHx coo6m;ecTB caMan HH3Kan CKopocTt Bo^ooGMeHa y pac¬ 
TeHHH, npoH3pacTaionp[x b pa3HOTpaBHO-oflHOJieTHecojiHHKOBHx HepHocaKcayjitHH- 
Kax, caMaa BiicoKan — b apKeKcejiHHOBHx CK)3eHOBO-KaHflHMHHKax. Cpe^Hee no- 
jio>KeHHe no ckopocth CMeHti boah b pacTeHHHx 3aHHMaiOT HJiaKOBHe 6ejio- h nepHO- 
caKcayjiBHHKH. Cpejj;H ninpoKO npejjcTaBjieHHHx bh^ob pacTeHHH, npoH3pacTaioin;HX 
b necnaHofinycTHHe, caMaa HH3KaH ckopoctb BOjj;oo6MeHa HaSjiiOAaeTCH y oflHOJieT- 
HHX COJIHHOK — KOXHH 3y6naTOKpHJIOH H CBejJBI flyrOJIHCTHOH, a TaKJKe y HJiaKa, 
nepHoro h 6ejioro caKcayjioB. y 3 thx bheob pacTeHHH coflep5Kani;aHCH b Ha^3eMHHx 
h noA3eMHHx opraHax BJiara CMeHneTCH hojihoctbio 3a ce30H BereTaipiH ot 40 ro 
82 pa3, y npeACTaBHTejiefi ceMeficTB 6 o6obhx h 3JiaKOBiix — apeMocnapTOHa o6bhc- 
Jioro, apncTH^H KapejiHHa, apncrajiiH nepncTofi — 420—492 pa3a. OcTajiBHBie 
pacTeHHH no ckopocth BOji;oo6MeHa 3aHHMaiOT npoMencyTOHHoe nojio>KeHHe. 

4. BjiarooSopoT pacTHTejiBHux coo6m;ecTB. Kojrane- 
CTBeHHue flaHHHe, nojiyneHHHe pacneraHM h 3KcnepHMeHTajiBHHM nyTeM, ho3bo- 
JIHJIH COCTaBHTB rpa$HHeCKyiO MOJjeJIB BJiarOo6opOTa B pa3JIHHHHX paCTHTeJIBHHX 
coo6m;ecTBax necnaHofi nycTHHH (pnc. 2). H3 npe;p;cTaBjieHHHX jjaHHiix cjie;o;yeT, hto 
cooTHomeHHe cocTaBJinioin;HX boahoto 6ajiaHca b pa3JiHHHHx <J)HT0ii;eH03ax Heo^HHa- 
kobo. B apKeKcejiHHOBHx ci03eH0B0-KaHjiiHMHHKax Ha cpejiiHeSapxaHHHx necKax 
cyMMapHHe noTepn bojj;h Ha TpaHCHHpaijHio pacTHTejiBHocTBio h $H3HHecKoe ncnape- 
HHe C HOBepXHOCTH HOHBH H KpOH paCTeHHH flOCTHraiOT 865 M 3 /ra. npH 3TOM H 3 - 3 a 
chjibhoh pa3pe?KeHH0CTH jjpeBecHO-KycTapHHKOBoro npyca h ho^bhhchocth cy6- 
CTpaTa 3,n;ecB npeoSjiaflaioT noTepn boji;h Ha $H3HnecKoe ncnapeHne c noBepxHOCTH 
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um* EZl* 

Phc. 2. CxeMa BJiaroo6opoTa b apKeKcejiHHOBHx cio3eHOBo-KaH^tiMHHKax Ha cpeAHe6apxaHHbix 
necKax (A), HJiaKOBtix 6ejiocaKcayjitHHKax Ha 6yrpncTHX necnax (2>), HjiaKOBHX (B) h pa3HO- 
TpaBHO-OflHOJieTHeCOJIHHKOBHX HepHOCaKCayJIBHHKaX (7 1 ) HO A0JIHH006pa3HHM HOHH2K6HHHM. Pa3- 
MepHOCTt BejiHHHH, npeflcTaBjieHHHx Ha cxeMe, — M 3 /ra. 

O — BepTHKajiBHbie ocanKH, npnxoHflmne Ha Bepxmoio rpaHHijy kpoh; Oa — BepTHKajibHHe ocanKH, nocTHraio- 
mne noBepxHOCTH hohbh; — ropH30HTajibHHe ocanKH; V — MOJieKyjinpHaH KoHHeHcaijHff; W — ocTaTOK BJiarn 
b 4-MeTpoBoii Toume noHBorpyHTOB b KOHije BereTanjm pacTHTeJibHocTH. OnpeHeJieHHH BHnojiHeHH no BHnaneHHH 
3HMHe-BeceHHHx ocanKoB; Pa — sanacH bohh b HaHseMHHx qacTffx pacTeHuft; Pjg— 3anacw bohh b noH3eMHHx 
nacTHX pacTeHnfi; Ha — $H3MHecKoe HcnapeHHe c noBepxHOCTH kpoh pacTeHHft; Jfjg — (JmsunecKoe ncnapenne 
c noBepxHOCTH hohbh; Tp — noTepn bohh Ha TpaHcnHpaipno pacTHTeJibHHM hokpobom; W z — cyMMapHoe ncna- 
peraie; r c — rpaBHTaipioHHHft b ep thk a jibheiS ctok, r e — rpyHTOBHe bohh. 
l — HaH3eMHan c$epa, 2 — noH3eMHan c$epa, 3 — HBHJKeHHe bohh. 

HOHBH H KpOH paCTeHHH. E[OTepH BOAH Ha TpaHCHHpai];HH) 3HaHHTeJIBHO MeHBme. 
BajiaHC BJiarn b aeTiipexMeTpoBon TOJinje noaBorpyHTOB b ci03eH0B0-KaHAHMHHKax 
b n;ejiOM nojio>KHTejiBHHH. Hajinane nojiojKHTejitHoro BOAHoro SajiaHca o6ycjioBJin- 
BaeT enceroAHoe nonojraeHne jihh3h npecHtix boa 3a caeT rpaBHTaii;HOHHoro cTOKa. 
B ci03eH0B0-KaHAHMHHKax ero BejinanHa AOCTnraeT 427 M 3 /ra (KyjiHK, 1979), Ha- 
KonjieHne BJiarn b noaBe 3a caeT MOJieKyjiapHon KOHAeHcaipiH — 300 M 3 /ra, hto 
b 1.5 pa3a 6ojiBme noTepB boah Ha TpaHcnnpan;HK). CoAepacaHne bo ah b pacTeHnax 
cocTaBjiaeT 1 M 3 /ra. Hcnojn>30BaHne rpyHTOBtix boa H3-3a 3HaanTejii>HOH rjiySnHH 
hx 3ajieraHHH ncRjiioneHo. 

B HJiaKOBtix 6ejiocaKcayjiBHHKax Ha SyrpncTHx necnax H3-3a chjibhoh 3aAep- 
HOBaHHOCTH HeCHaHOH HOBepXHOCTH HJI3K0M HpOMaHHBaHHe HOHBH B HepHOA BHHaAO- 
HHH 3HMHe-BeceHHHX OCaAKOB HeBejIHKO, H03T0My rpaBHTaAHOHHHH BepTHKajIBHBIH 
CTOK HaKanjIHBaiOIAHXCH B HOHBe OCaAKOB K rpyHTOBHM BOASM 3AeCB OTCyTCTByeT 
(KyjiHK A 1979). OcHOBy pacxoAHon aacTn cocTaBjiaiOT noTepn boah Ha <jbn3naec- 
Koe HcnapeHne h TpaHcnnpan;HK) pacTHTejiBHocTBio — 872 M 3 /ra. Ilpn 3 tom Gojitmaa 
nacTBl TepaeTCH Ha <$H3HaecKoe ncnapeHne c noBepxHOCTH hohbh h kpoh pacTe- 
hhh. 3anac|BOAH b pacTeHnax (7.8 M 3 /ra) b 7.8 pa3a 6ojn>me, aeM b ci03eH0B0- 
KaHAHMHHKax. BejiHHHHa MOJieKyjiapHofi KOHA6Hcan;nB 6jiH3Ka k BejinanHe noTepB 
boah Ha TpaHCHHpau;HK) pacTHTejiBHocTBio. BajiaHC BJiarn b aeTHpexMeTpoBon 
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TOJinje HOHBOrpyHTOB HOJIOHOTTeJILHLIH. rpyHTOBLie BOAH H3-3a]BHCOKOH MHHepaJIH- 
3aD[HH (17—20 t/ji) h Sojilihoh rjiySnHH 3ajieraHHH (10—15 m) pacTHTejitHocTbio Be 

HCnOJIB3yK)TCH. 

B HJiaKOBHx n pa3HOTpaBHO-OAHOjieTHecojiHHKOBHx HapHocaKcayjiBHHKax,, pac- 
nojio;KeHHHx b n;eHTpa jibhoe h iojkhoh nacrax 3anoBeAHHKa, noTepn boah Ha TpaHc- 
nnpan;HK) h $H3HHecKoe ncnapemie c noBepxHOCTH hohbh h kpoh pacTeHHH b 2.5— 
■3 pa3a Sojibine (2187—2552 M 3 /ra), neM b apKeKcejiHHOBHx ci03eH0B0-KaHAHMHHKax 
h HJiaKOBHx SejiocaKcayjibHHKax, npiraeM noTepn boah Ha TpaHcnnpan;Hio pacra- 
TejiLHOCTLK) 3A6CB b 1.5 — 2 pa3a BHme, ne m Ha $H3HHecKoe Hcnapemre. 3anac boah 
b pacTeHHHx Ha KjnoneBHx ynacTKax AOcraraeT 21 b HJiaKOBHx h 45 M 3 /ra b pa3Ho- 
TpaBH0-0AH0JI6THeC0JIHHK0BHX HepHOCaKCayJILHHKaX. rpaBHTan;HOHHHH BepTH- 
KajiLHtin ctok oTcyTCTByeT. BejiHHHHa MOJieKyjinpHOH KOHA6Hcan;HH b 8 — 10 pa3 
Memme noTept boah Ha TpaHcnnpan;HK). BajiaHC Bjiarn b neTHpexMeTpoBofi TOjinje 
HOHBOrpyHTOB OTpHAaTeJILHHH. OcHOBHHM nOCTaBEAHKOM BJiarH A-JIH pacTeHHH HB- 
jihiotch cJia6oMHHepajiH30BaHHHe rpyHTOBHe boah. 

nojiyneHHHe HaMH MaTepnajm no BOAHOMy penoiMy n BJiarooSopoTy pacraTejiL- 
hbix coo6m;ecTB Boctohhhx KapaKyMOB HHTepecHo conocTaBHTL c aHajiorHHHHMH 
AaHHHMH a^ih $HTon;eH030B H3 APyrnx npnpoAHHx 30H. IIo MHemiio B. M. CBem- 
hhkoboh (19626), cpaBHeHne KOJinnecTBa pacxoAyeMofi pacTHTe jilhhmh coo6mecT- 
BaMH boah BecbMa bb^kho ajih no3HaHHH cnen;H(|)HHecKHx nepT hx BOAHoro pe>KHMa h 
xapaKTepa BOAHoro 6ajiaHca TeppHTopnn, 3aHHMaeMOH TeM hjih hhhm thhom pacra- 
TejibHOCTH. BHme 6 hjio HOKa3aHO, hto pacxoA boah Ha TpaHcnapan;HK) (^htoaoho- 

3 BMH BoCTOHHHX KapaKyMOB B 3aBHCHMOCTH OT KOJIHHeCTBa 3eJieHOH TpaHCHHpn- 
pyiomeH Maccti h MHHepa jih3 aipm rpyHTOBtix boa BaptspyeT b pa3JiHHHHx $hto- 
n;eH03ax ot 4 ao 320 mm. PacxoA boah Ha TpaHcnnpan;HH) ncKyccTBeHHHMH Jieco- 
nojiocaMH, coctoheahmh H3 nepHoro caKcayjia, b ny cthhhhx h noJiyny cthhhhx paiio- 
Hax y36eKHCTaHa BHme h cocTaBJineT 171—652 mm (raeBCKan, XacbKHHa, 1968; 
IIIaMcyTAHHOB c coaBTopaMH, 1969). PacxoA boah Ha TpaHcnnpan;Hio <|)HT0AeH03 bmh 
I(eHTpajii>HHx KapaKyMOB — 35—350 mm (HroBn;eBa, 1973), noTepn boah Ha TpaHc- 
napan;HK) ny cthhhhmh $HTon;eH03aMH IlaMHpa — 14—99 mm (Gb emHHKO b a ,; 
1962a). CjieAOBaTejibHO, pacxoA boah Ha TpaHcnnpan;nK) $HTon;eH03aMH b IJeHTpajib- 
hhx KapanyMax 6jih30K k TaKOBOMy b Boctohhhx KapanyMax, a Ha IlaMHpe oh 
HHHCe. 

HHTepecHHM npeACTaBJineTCH Ta Kme cpaBHeHne pacxoAa boah Ha TpaHcnnpa- 
h;hk) $HTon;eH03aMH nycTHHHon n jiecHon 30H. IIo AaHHHM A. A. MojmaHOBa (1949), 
cocHOBHe Jieca eBponencKon nac th CGGP TpaHcnnpHpyiOT 340—500, a jincTBeH- 
HHe — 680—1200 mm (AxpoMenKo, 1950), hto 3HannTejii>Ho 6ojn>me, ne m pacxoA 
boah Ha TpaHcnnpan;HK) b KapanyMax. 

KojinnecTBO boah, yAepncaHHoe b HaA36MHHx h noA3eMHHx opraHax pacTOHnn, 
b Boctohhhx KapanyMax BaptnpyeT b Anana30He ot 0.3 M 3 /ra b cio3eHOB o-kbhahm- 
HHKax ao 45 — 92 M s /ra b nepHocaKcayjitHHKax. B 6epe30B0-eji0B0-JincTBeHHHH- 
hhx Jiecax 3Ta BejinnnHa tojilko b HaA3eMHon $HTOMacce cocTaBjineT 223 M 3 /ra 
(KpaBneHKO, 1963), b pa3JinnHHx <$HTon;eH03ax CTenHon 30hh — 15—41, b 3acym- 
jihbhx pafioHax HorancKon CTenn Ha CeBepHOM KaBKa3e — 22 — 27, Ha Jiyrax jiec- 
hoh 30hh — 46—59 M s /ra (EenAeMaH, IlayTOBa, 1969). 

CpaBHeHne npeACTaBjieHHHx AaHHHX y6e?KAaeT b tom, hto KOJinnecTBO boah, 
yAep>KHBaeMoe b o6m;eH (HaA3eMHon h noA3eMHon) $HTOMacce HepHOcaKcayjibHHKOB 
Boctohhhx KapaKyMOB, Memme, ne m b $HTon;eH03ax JiecHofi 30hh, ho 6ojii>me, hom 
b $HTon;eH03ax CTenHofi 30hh h Ha Jiyrax JiecHofi 30hh. Ilpn 3tom b oramine ot jiec- 
hhx $HTon;eH030B, rAe ocHOBHan Macca boah coa^P^khtch b HaA36MHHx opraHax 
pacTemfi (Gmhphob, 1962; KpaBneHKo, 1963), b $HTon;eH03ax Boctohhhx KapaKy¬ 
MOB ochobhoh 3anac boah cocpeAOToneH b noA3eMHHx opraHax. AHajiornHHoe co- 
OTHomeHne 3anacoB boah, ho MHeHHio H. H. BefiAeMaH n B. H. IlayTOBOH (1969) tf 
xapaKTepHO TaKnce ajih JiyroBHx h CTenHHx $HT0n;eH030B. 

B 3aKjiiOHeHHe mo?kho CAOJiaTL cjieAyioin;He bhboah. 

1. IIoTepn boah Ha TpaHcnnpan;HK) pa3JiHHHHMH $HTon;eH03aMH PeneTeKCKoro 
6noc(|)epHoro 3anoBeAHHKa HeoAHHaKOBti: Ha aojiio SejiocakcayjibHHKOB hphxoahtch 
11.7 mjih. m 3 (64.5%), HepHocaKcayjibHHKOB — 2.6 mjih. m 3 (14.5%), ck)36hobo- 
KaHAHMHHKOB — 3.6 MJIH. M 3 (20.0%), CMemaHHHX CaKCayJIBHHKOB — 0.2 MJIH. M 5 
(1.0%). 06m;aH noTepH boah Ha TpaHcnnpan;HK) $HTon;eH03aMH 3anoBeAHHKa A°' 
craraeT 48.1 mjih. m 3 . t 
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2. 3anacH boabi b Haj^36MHon h noA3eMHOH $HTOMacce BaptspyioT ot 0.3 M 3 /ra 
3 apKeKcejiHHOBHx CK)3eHOBO-KaHfliHMHHKax Ha KpynHoSapxaHHHx necnax ro 
92 M 3 /ra b pa3HOTpaBHO-o;p;HOJieTHecojiHHKOBBix nepHocaKcayjiBHHKax no aojihho- 
0 6pa3HHM HOHHJKeHHHM. 3anaCH BOflH B HOA3eMHOH (|)HTOMaCCe BHme, neM B Ha#3eM- 
0OH. 

3. CpejiiH H3yneHHHx coo6m;ecTB HanSojiee HH3Ka ckopoctb BOjj;oo6MeHa y pacTe- 
HHH, npoH3pacTaioin;Hx b nepHOcaKcayjiBHHKax. HanSojiBnrax 3HaneHHn OHa ao- 
cTHraeT b CK)3eHOBO-KaHflHMHHKax. E[o CKopocra cm6hh BO^H b pacTeHHHx cpeAHee 
noJio^eHne 3aHHMaioT 6ejiocaKcayjiBHHKH. 

4. B ci03eH0B0-KaHjn;HMHHKax h 6ejiocaKcayjn>HHKax noTepn boah Ha 3Bano- 
TpaHcnnpau^mo AOcraraiOT 865 h 872 M 3 /ra. H3 3 thx noTept SojiBman nacTB npn- 
xoflHTCH Ha $H3HHecKoe HcnapeHne c noBepxHOcra KpoH pacTeHnn h hohbh. B nepHo- 
caKcayjiBHHKax BejrannHa noTepB boah Ha 3BanoTpaHcnnpan;HK) 3a cneT ncnojiB3o- 
BaHHH rpyHTOBHx boa b 2.5 —3 pa3 SojiBme, ne m b CK)3eHOBO-KaHAHMHHKax n 6ejio- 
caKcayjiBHHKax. IIoTepH boah Ha TpaHcnnpanjino 3 abcb b 1.5—2 pa3a SojiBme, ne m 
H a $H3HHecKoe ncnapeHne c noBepxHocTH hohbh h KpoH pacTeHHH. 

5. B necnaHofi nycTHHe MaccHBti SapxaHHHx necKOB nrpaioT BajKHyio pojib 
b npon;ecce $opMnpoBaHHH jihh3h npecHHx boa, KOTopyio HcnojiB3yioT nepHocaK- 
cayjiBHHKH. 9to CBHAeTejiBCTByeT o HeoSxoAHMOcra coxpaHeHHH SapxaHHHx ne- 
ckob 3anoBeAHHKa KaK $aKTopa CTaGnjiBHOcra 3KocncTeM. 
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KajiHHHHrpa^cKHH rocy^apCTBeHHBiH yHHBepcHTeT, nojiyneHO 11 IV 1980. 

HHCTHTyT 3B0JII0IJH0HH0H M0p$0JI0rHH 
H 3K0JI0rHH 9KHB0THBIX AH GGGP, 

MocKBa. 


y%K (581.4+581.84) : 581.45 : 582.734 


JI. H. CajibHHKOBa 

MOPOOJIOrHfl H AHATOMHfl JIHCTA SORBUS AUG UP ARIA, l 
SORBUS GORODKOVII H SORBUS SIBIRICA (ROSAC^AE) 

L.fl. S A L N I K 0|V A.l MORPHOLOGY AND ANATOM YJOF THE LEAF OF SORBUS ) 
AUCUPARIA , SORBUS GORODKOVII AND SORBUS SIBIRICA ( ROSACEAE ) J 

npH CpaBHeHHH CTpOeHHH JIHCTa Tpex 6 JIH 3 KHX BHflOB Sorbus yCTaHOBJieHO, HT0 M 0 p(J) 0 JI 0 rH- 
necKne npH 3 HaKH BapBHpyioT b 3 HanHTejiBH 0 H CTeneHH. Gpe^n aHaTOManecKax KaK Hanfojiee 
KOHCTaHTHBie H HafleHCHBie flJIH pa 3 rpaHHHeHHH flaHHLIX BHflOB BBIfleJIGHBI OHepTaHHH 060- 
jioneK ann^epMajiBHBix KjieTOK. Ph 6HHa o6BiKHOBeHHaH h pn6HHa cn6HpcKaH b ctpoghhh JIHCTa 
HMeioT MHoro o6mnx nepT, pn6HHa ropo^KOBa no OTHomeHHio k hhm 3 aHHMaeT o6oco6jienHoe nojio- 
HceHne. 

BnAOBan caMOCTOHTejiLHocTb Sorbus sibirica Hedl. h S . gorodkovii Pojark. 

( S . glabrata Hedl. p. p.) HeoAHOKparao ocnapaBaJiacb cacTSMaTHKaMH (Kpmjiob, 
1933; IIep(|)E[jii>eB, 1936; KoSeneBa, 1976). BoTaHHKH, cnaTaiomao 3 th bh^m caMo- 
CTOHTejibHHMH (Hedlund, 1901; KoMapoB, 1939; OpnoBa, 1959), psmaiomae 3 Ha- 
neHae npa hx pa3rpaHHneHHH npa^aiOT onymeHHio 3HMyfomax hohok, jihctohkob h 
nepemKOB cjioncHoro JIHCTa, ocefi coijBeTHH h qBeTKOB, (|>opM3 nainejiHCTHKOB h 
HJIOfliOB. 3th MOp(|)OJIOrHHeCKHe npH3HaKH XapaKTepH3yiOTCH BHCOKOH CT3H3HBIO 
H3M8HHHBOCTH, n09T0My #JIH peiH8HHH CHOpHOTO BOHpOCa 0 CaMOCTOHTSJIbHOCTH 
3THX AByX BHfliOB M0JK3T SblTb BaJKHHM K0MHJieKCH08 M0p(|)0JIOrHn8CK08 H aHaTO- 
MHnecKoe H3yneHH8 hx reHepaTHBHtix h BereTaTHBHLix opraHOB. 

H3ynaeMHe bh^li ph6hhbi (pnSHHa oSbiKHOBeHHan, pnSHHa CHSnpcKan h pa- 
6nHa TopopiKOBa) neTKo pa3JiHnaiOTCH no aHaTOMHnecKOMy ctpoghhio njiop;a (napa- 
KapnHio h ceMeHHofi Koncype) h M8>KAoy3JiHH o^hojisthhx h tpsxjisthhx noSaroB 
(CajibHHKOBa, 1980a, 6). Ujejib HacTonmsH paSoTti — HccJi3p;oBaHa8 Mop|)DJiorfl- 
necKoro h aHaTOMHnecKoro ctposhhh JIHCTa Tpsx 6 jih3Khx bhuob paSaHbi, ca^ra- 
MaTHaecKoe nOJIO>K8HHe KOTopux ^aCKyCCHOHHD. 
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MaTepnaji h MeTo^nna 

MaTepnaji B 3 HT H3 Han 6 ojiee xapaKTepHHx ajih bh^ob MecT oSnTaHHH b npejje- 
jiax hx apeajiOB. rtoGern S. aucuparia 6hjih co 6 paHH c jjepeBBeB, pacTynjnx b CTa- 
poM neTepro$e JleHHHrpaACKOH o6ji., S. sibirica — b OKpecTHOcrax r. TioMeHH,) 
S. gorodkovii — b nojiHpHO-AjiBHHHCKOM SoTaHnnecKOM cajj;y MypMaHCKofi o6ji. 
KpoMe Toro, b6tbh 5. aucuparia h S. sibirica 6hjih coSpaHH Ha HayHHO-onHTHofi 
cTaHn;HH EoTaHnnecKoro HHCTHTyTa hm. B. JI. KoMapoBa AH GGGP (EHH) b OTpaA- 
0 OM (JleHHHrpaACKan o6ji.). JIhctbh 3thx bhjjob H 3 ynajra no repSapnio H 3 MHornx 
-roneK hx apeajiOB. 

Ilpn c 6 ope MaTepnajia OTGnpajra HanSojiee pa3BHTtie jihctbh H3 cpe^Hen nacra 
o^HOJieTHero noSera (TpeTHH-neTBepTHH jihct ot ero ocHOBaHnn). H3MepeHHH npo- 
boahjih Ha 10 jihctbhx Ka?K;n;oro BHfla. 

IIonepeHHHe cpe3H BepxymenHoro jracTOHKa cjiojKHoro jmcTa phShhh npnro- 
tobjihjih H3 ero cpeftHen nacra, Gjinnce k rjiaBHofi jkhjiko. B npon;ecce $opMHpoBa- 
hhh jmcTa ph6hhh BepxymenHHH jincToneK 3aKJia^tiBaeTCH nepBtiM, b cbh3h c 3thm 
ero aHaTOMnnecKHe npn3HaKH no cpaBHeHHio c Sokobhmh jincTOHKaMH xapaKTepn- 
3 yiOTCH SOJIBIHHM HOCTOHHCTBOM. OnHCaHHe HpH3HaKOB CTpoeHHH JIHCTa HpOBO- 

;jhjih no cxeMe E. P. BacnjiteBa, H. H. rojn>n;oBOH (1979). AHaTOMnnecKoe CTpoe- 
Hue paxnca h nepemna phShhh oSuKHOBeHHOH H 3 ynajra no Been hx RjinHe. CpaBHe- 
HHe BHjiiOB npoBOjj;HjiH no oco 6 eHHOCTHM CTpoeHHH nepeniKa b ero cpejjHeH nacra. 
CxeMH h pncyHKH cflejiaHH c homoiij;bk) pncoBajiBHoro annapaTa PA-4 npn yBejrane- 
HHH MHKpOCKOHa lxl h 7x40. 

Pe3yjibTaTM HCCJie^osaHHH n hx oScyne^eHne 

OnncaHne Mop^ojiornnecKoro CTpoeHHH jihctbcb 5. aucuparia , S. gorodkovii h 
S. sibirica 6hjio npoBeaeHo phaom aBTopoB (Hedlund, 1901; KoMapoB, 1939, h ap.). 
OcHOBHoe 3 HaneHne npn pa 3 rpaHHneHHH Ha3BaHHHx bhjjob ohh otbojjhjih onyme- 
HHIO JIHCTOHKOB CJIO?KHOrO JIHCTa. OflHaKO flaHHlie BHIHeHa3BaHHBIX aBTOpOB H TTfl TTTTT 

Ha6jiK)fl;eHHH HOKa3tiBaiOT, hto Mop^oJiornnecKHe npn3HaKH He jjaioT jjocTaTOHHO 
neTKHx pa3JiHHHH Me?K,n;y H3yncieMHMH BHj^aMH (TaSji. 1). 


TAEJIHIJA 1 

CpaBHeHne Mop^ojiorn^ecKHx npH3HaKOB jiHCTa Tpex bh^ob pojja Sorbus 


npHBHaK 

S . aucuparia 
(M ± m ) 

S._sibirica 
(M ± m ) 

S . gorodkovii 
(M ± m ) 

njiomafft JIHCTOBOH HJiaCTHHKH,* CM 2 

43.8+3.95 

65.4+7.6 

37.5+3.23 

fljIHHa JIHCTOBOH HJiaCTHHKH,** CM 

17.9+0.47 

17.9+0.97 

16.3+0.82 

,HjiHHa HepemKa, cm 

3.9+0.18 

4.5+0.19 

3.2+0.17 

HepemnaTOCTB 

0.22+0.72 

0.26+0.18 

0.20+0.59 

^hcjio nap JIHCTOHKOB 

6.0+0.30 

6.0+0.13 ; 

7.0+0.20 

HhCJIO BOJIOCKOB HHJKHen dHH^epMM Ha 1 MM 2 

103.0+12.0 

108.0+7.5 

Be3 onymeHHH 

BepxymeHHBiH jincToneK, cm 

3.7+0.26 



fljiHHa 

5.0+0.29 

3.4+0.19 

innpHHa 

1.7+0.57 

2.2+0.12 

1.2+0.77 

Cpeji^HH 6 okoboh jiHCToneK, cm 




,n;jiHHa 

5.0+0.29 

6.1+0.24 

4.7+0.34 

IHHpHHa 

1.7+0.95 

2.1+0.81 

1.5+0.75 


* nnomaAb jihctoboml njiacTHHKH BHHHCJieHa npn n = 5; ** JJjiHHa nucTOBoft njiacTHHKH cnoJKHoro 
JIHCTa: nnnHa paxuca + Annua cpoAHeft jkhjikh BepxymenHoro jincTOHKa. 

3Aecb h b Ta6n. 2 m — oinndKa cpeAHeft apn^MeTHnecKoft; M — cpeASflH apn^MeTHnecKaa npn n = 10. 


E[o HaniHM j^aHHHM, y ph6hhh oSuKHOBeHHOH cynsemie cpejjHero Sokoboto jih- 
CTOHKa HanHHaeTCH b ero nocjiejjHeH Tpera — HanSojiBinaH ero nrapHHa y Bep- 
xymKH (pnc. 1, A)* BepxHHH CTopoHa jihctohkob onymeHa pejjKHMH BOJiocKaMH,, 
OHymeHHe HHjKHen ctopohh rycToe. V S . aucuparia , S. decora (Merrill, 1978) h 
^eyx jj;pyrHx HCCJieflOBaHHBtx HaMH bhjj;ob n^HJiKOBaHne nojiynpacnejiiOflipoMHoe. 
JIhctbh ph6hhh Topo^KOBa HMeioT MeHBmne no cpaBHeHHio c phShhoh oShkho- 

BeHHOH H PH0HHOH CHSnpCKOH njIOmaAB H ftJIHHy JIHCTOBOH HJiaCTHHKH, 60 Jiee KO- 
Potkhh nepemoK, a b cbh3h c 3thm MeHBmyio nepenmaTocTB JIHCTa (oTHomeHne 
^jihhh nepeniKa k ajihho cpe^HeH h^hjikh jihctoboh njiacTHHKH: BacnjiBeB, Tojib- 


7 BoTaHHnecKHii atypHan, JV6 9, 1982 r. 
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Phc. 1. Mop$OJiorHH jiHCTa Tpex bh^ob pop;a Sorbus. 

A — o6mnii bhu; JiHCTa S. aucuparia ; E — jihcto^kh S. gorodkovii; B — jihctohkh S. sibirica. jin — JiHCTOBan 
njiacTHHKa, pji — paxHc JiHCTa, ha — qepemoK JiHCTa, ba — Bepxyme^Hbiii JincToneK, b6a — BepxHHii SokoboA 
jiHCToneK, c6a — cpeHHHii 6 okobo 0: JiHCTO^eK, x — ynacTHH JiHCTa, H3 kotopbix npuroTOBJieHH cpe3bi. 

u;oBa, 1979). BepxymeaHbiH h Sokoboh jracToaeK Meanae, aeM y phShhh o6hkhob6h- 
hoh (pnc. 1, E). y phShhh ropo^KOBa BepxymeaHbiH jracToaeK aacTO He OT^ejia- 
eTCH OT BepXHHX SoKOBHX; JIHCTLH TOJIbie. 

JlHCTOBHe HJiaCTHHKH PhShHLI ChShPCKOH H PH6HHH oSblKHOBeHHOH HMeiOT 0£H- 
HaKOByK) jjjiHHy. Ho y phShhh chShpckoh njiom;a;Q;L jihctoboh njiacTHHKH Sojibme, 
aepemoK #JiHHHee, noaTOMy h aepemaaTOCTb JiHCTa BHme (TaSa. 1). Gymemie jih- 
CTOHKa phShhh chShpckoh HanHHaeTCH b ero nepBOH Tpera, HanSojibrnan mnpHHa — 
B OCHOBaHHH JIHCTOHKa (pHC. 1, B). BepXHHH CTOpOHa JIHCTOHKOB PhShHH CHSnpCKOH 
onymeHa pe^KHMH BOJiocKaMH, hh>khhh CTopoHa HMeeT onymeHne rjiaBHHM o6pa- 
30M no cpeflHeii auuiKe. 

AHaTOMHnecKoe cTpoeHne njiacTHHKH jiHCToana phShhh oSbiKHOBeHHOH H3yaaa 
C. Diapulis (1933). 9. IJ. TaSpnajiaH h C. A. TyMaHHH (1973) ^ajm onncaHne cTpoe- 
hhh aepenrca 3Toro BHjj;a b cpe^Hen h 6a3ajibHOH aacTax. 

E[o HaraHM AaHHHM, y Bcex Tpex H3yaaeMbix bh^ob jihct rnnocTOMaTHHH, ycTbna- 
hhh annapaT aHOMOijHTHoro rana, hhjkhhh ann^epMa c cocoanaMH h mopiijhhhctoh 
KyTHKyjion. OflHaKO no paji;y npn3HaKOB CTpoeHna anHjjepMH 3th bhjjh xopomo 
pa3JinaaioTca. 

S. aucuparia. OaepTaHHa oSojioaen KJieTOK BepxHen 3nnji;epMbi npaMOJiHHenHO- 
onpyrjiHe, HHJKHen — oKpyrjio-pe,n;KOH3BHJiHCTbie (pnc. 2, A, a, 6); npoenijHH hjio- 
ma^en 3nn,n;epMajiLHbix KJieTOK BepxHen n HHamen ctopoh jincTa MHoroyrojibHaa a 
BHTaHyTaa. BepxHaa ann^epMa oranaaeTca ot HHJKHen KpynHOKJieToaHOCTbio a 
OTcyTCTBneM h3bhjihctocth oSojioaen. Ha Hnaraen ana^epMe BCTpeaaioTca cocoaKH. 
KyTnnyjia KJieTOK BepxHen n HHamen anHflepMH HMeeT MopmjHHH. ycTbnaHbia 
HH,o;eKC (yn) 1 flOBOJibHO bhcokhh. Bee n;H<|)poBbie jjaHHbie no aHaTOMHaecKOMy CTpoe- 
hhk) JiHCTa 3Toro h AByx flipyrnx bhjj;ob npnBe;p;eHbi b TaSji. 2. 


KH9 — HHCJIO OCHOBHHX KJieTOK HHJKHeH anHffepMH Ha 1 mm 2 ; 
anngepMH Ha 1 mm 2 . 


yH9 — HHCJIO yCTBHlH HHJKHea 
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Phc. 2. AHaTOMHH jincTa Tpex BHftOB pojja S or bus. 

A — S. aucuparia , B — S. gorodkovii , B — S. sibirica. a — BepxHHH gnunepnia, 6 — hpdkhhh gmmepnia, e -r- 
nonepe^Hbift cpe3 JincTa, mk — MopmHHbi KyTHKyjibi, c — coconeK, oe — ocHOBamie BOJiocKa, m — MeatKJieTHHK. 


S. gorodkovii . OiepTaHHH oSojioaeK KJieTOK BepxHea h HHJKHefi anH^epMH npHMo- 
jiHHefiHBie (pnc. 2, B, a , 6)\ npoeKii;HH njiomaneii annnepMajiBHHx ktotok BepxHefi n 
HHjKHea CTopoH JincTa MHoroyrojibHan. RjieTKH BepxHen ana^epMBi hohth b 2 pa3a 
KpynHee KJieTOK HHJKHea 3nn;p;epMH. y ctbhhhbih HH,neKC HecKOJiBKo BHme, ae m y pn- 
6hhh oShkhobchhoh h phShhbi ch6hpckoh. 

S. sibirica. OiepTaHHH oSojioaeK KJieTOK BepxHen 3HH;p;epMH OKpyrjio-H3BHjra- 
CTBie, HHjKHefi — H3BHJiHCTO-BOJiHHCTBie (pac. 2, B , a, 6)\ npoenijHH njiomaneH KJie- 
tok BepxHen h HHJKHefi CTopoH JincTa BBiTHHyTaH. RjieTKH BepxHefi 3nH,n;epMH Kpyn¬ 
Hee HHJKHHX H OTJIHHaiOTCH OT HOCJiefliHHX MeHBmefi H3BHJIHCTOCTBIO oSoJIOHeK. 
Ha HHJKHefi 3HHJliepMe pe^KO BCTpeaaiOTCH COCOHKH. yCTBHHHBIH HH^eKC HeCKOJIBKO 
MeHBme, neM y phShhbi oSHKHOBeHHofi. 

E[jiacTHHKa BepxymenHoro jracTOHKa S . aucuparia HMeeT AopcHBeHTpajiBHoe 
CTpoeHne, yMepeHHofi cjiohhocth (4—6 cnoeB), H3 kotophx 1—2 cjioh 3aHHMa©T 


7* 
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TAEJIHIJA 2 

CpaBHeHne aH.aTOMHHecKHx npH3HaKOB JiHCTa Tpex bhaob po^a Sorbus 


IIpH3HaK . 

S. aucuparia 
(M ± m) 

S. sibirica 
(M±m ) 

S. gorodhovii 
(M ± m) 

TojimHHa BepxymeHHoro jiHCTOHKa, mkm 

132.6±6.65 

. 146.0+4.98 

166.4+8.79 

BepXHHH 3HHflepMa 



28.6+2.32 

BBICOTa KJieTKH, MKM 

22.9+1.21 

25.1+0.97 

HHCJIO KJieTOK Ha 1 MM 2 

956.0+46.9 

980.0+35.5 

1125.0+97.5 

hhcjio ycTBHn; Ha 1 mm? 

115.0+8.5 

113.0+11.3 

176.0+13.8 

VCTLHHHHH HHfleKC, % 

9.0+0.47 

8.4+0.56 

9.7+0.87 

Me30$Hjui 


50.2+7.74 

TOJIIAHHa naJIHCaflHOH TKaHH, MKM 
K03(J)(J)Hi];HeHT najiHcaflHOCTH, % 

51.5+3.94 

41.6+3.75 

50.9+2.73 

40.9+3.06 

38.2+2.84 

BBICOTa KJieTKH, MKM 

35.6+2.02 

35.0+2.02 

35.2+3.05 

AHaMeTp KJieTKH, MKM 

10.5+0.67 

12.2+0.76 

9.9+0.60 

BBICOTa KJieTKH 

3.4+0.19 


3.7+0.53 

AnaMeTp KJieTKH 

3.0+0.17 

TojmjHHa ry6naTOH TKaHH, micm 

48.4+2.57 

63.6+3.11 

74.4+5.84 


najiHca^HaH TKaHL h 3 (pence 4) cjioh — rySnaTan. Koa(|)$Hn;HeHT najiHca^HOCTH 
AObojilho bhcokhh. Oahh Me>KKjieTHHK rySnaTon tkbhh b cpe^HeM paBeH no CBOeMy 
oS'BeMy 1—2 KjieTKaM 3toh TKaHH (pnc. 2, A , e ). 

njiacTHHKa BepxymenHoro jincTOHKa S . gorodkovii HMeeT AopcHBenrpajiLHoe 
CTpoeHne. Me30$HJiJi 5 —8-cjiohhhh, H3 kotophx 1 — 2 cjioh 3aHHMaeT najiHcaAHaa 
TKaHL h 4—6 — rySnaTan. Cpe^Hee 3HaneHHe K03$$Hn;HeHTa najiHca^HocTH (KII) 2 
y phShhh TopoAKOBa mince, He m y phShhh o6hkhob6hhoh h phShhh chShpckoh 
(T aSji. 2). MencKJieTHHKH rySnaTOH TKaHH KpynHee, oahh MencKJieraHK paBeH no 
CBoeMy o6BeMy 3—4 KjieTKaM stoh TKaHH (pnc. 2, E , e). 

IIjiacTHHKa BepxymenHoro jincTOHKa 5. sibirica HMeeT AopcHBeHTpajibHoe 
CTpoeHne, Me30(|)HJiJi 5—7-cjiohhhh, H3 kotophx 1—2 cjioh 3aHHMaeT najiHca^HaH 
TKaHL h 4—5 — rySnaTan. CpejjHee 3HaneHHe K03$(|)Hn;HeHTa najincaAHOCTH y pn- 
6hhh chShpckoh MeHLme, He m y phShhh oShkhobchhoh, ho SojiLme, He m y phShhh 
ropo^KOBa (TaSji. 2). Oahh MenocjieTHHK rySnaTOH TKaHH paBeH no CBoeMy oS^eMy 
1— 3 KjieTKaM 3toh TKaHH (pnc. 2, B r e ). 

HHTepecHO otmcthtl, hto mojioaoh (1 cm ajihhoh) jihct phShhh, HaxoAnm;HHCH 
em;e b nonKe, HMeeT TaKoe me hhcjio cjioeB KjieTOK b Me30$Hjuie, Kan h b 3pejioM 
jiHCTe. CorjiacHO Tonne 3peHHH W. Troll (1935), jihctohkh cJioncHoro JiHCTa phShhh 
pa3BHBaiOTCH b aKponeTajiLHOM HanpaBjieHHH, t. e. CHH3y BBepx. IIo HamHM Ha6- 
jno^eHHHM, pa3BHrae JiHCTa phShhh npoHcxo^HT b 6a3HneTajiLHOM HanpaBjieHHH. 
BepxymenHHH jracToneK 3aKJiaAHBaeTCH nepBtiM, a 3aTeM HanHHaeTCH $opMHpoBa- 
Hne 6 okobhx jihctohkob, KOTopne Shctpo pacTyT h y 3pejioro JiHCTa no pa3MepaM 
npeBHmaioT BepxymenHHH jihctohck. 

y Bcex Tpex bhjjob cTpyKTypa paxnca h nepennca no ^jiHHe H3MeHneTCH ojjHHa- 
kobo. HanpnMep, y S. aucuparia b paxnce noji; BepxHen napofi jihctohkob HMeioTCH 
OAHH KpyHHHH IjeHTp a JILHHH HpOBOAHmjHH HyHOK H 4 MeJIKHX 0OKOBHX (pHC. 3, A )* 
Hajnnrae Sokobhx (SjiyncAaiomHx, no TepMHHOJiornH H. A. AHejin, 1962) nynKOB 
OTMenajiH M. Morvillez (1917), G. Metcalfe, L. Chalk (1950) y npe^cTaBHTejien 
ceMencTBa po3on;BeTHHx. BepxHHH nacTb nepemna HMeeT Tanoe nee CTpoeHne 
(pnc. 3, E). Ejrance k cpeAHen nacra 2 Sokobhx nynKa cjiHBaiOTCH c njenrpa jilhhm,, 
a 2 jjpyrnx cJie^yioT mince. B HHncHen nacra npoxoAHT 3 nynKa, KancAHH H3 nepn- 
$epnnecKHx pa3#ejiHeTCH Ha 2, npn otom ojjHa nojioBHHa cjiHBaeTCH c Sokobhm nyn- 
kom paxnca, a Apyran — c nynKOM, HAymnM ot npnjracTHHKa (pnc. 3, B , 7 1 ). B oc- 
HOBaHHH nepennca hmciotch 5 nynKOB, b 03 HHKmnx b pe3yjiLTaTe cjihhhhh Sokobhx 
npoBOAHm;Hx nynKOB paxnca h nynKOB hphjihcthhkob c hpoboahih;hmh nynKaMH,* 


2 Kn =-, 

TMJI 

MIT — TOJimHHa najmeaftHOH TKaHH, TMJI — TOJimHHa M03O$HJIJia, 
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Phc. 3. CxeMa H3MeH6Hna CTpyKTypu paxnca h nepenma no hx aJ iHHe y S. aucuparia, 

A — nonepenHwii cpe3 paxnca non nepBoii napofi jihcto^kob; E — b BepxHeft nacTH nepemKa; B, r — SjiHHte 

k ocHOBaHHio qepemKa. 

o6pa30BaBmnMHCH npn pa3T>e AHHeHnn n;eHTpajiBHoro nyaKa. 9 tot npon;ecc cbh33h 
co BCTaBOHHHM poctom aepenraa. 

H3yaaeMHe bhah pojj;a Sorbus pa3JiHnaiOTCH no CTpoeHHio nepemKa b ero cpea- 
Hen nac™. 

S'. aucuparia . OopMa nepemKa Ha nonepeaHOM cpe3e OKpyraaa c y3Kofi Heray- 
6 okoh BHOMKon Ha a^aKCHajiBHofi CTopoHe (pnc. 4, A). IIoA 3HHjj;epMOH pacnojiara- 
k)tch 4—6 cjioeB kojijiohxhmh. OcHOBHaa napeHXHMa c aAaKcnaaBHOH CTopomj co- 
ctoht H3 22—30 pajjOB TOHKOCTeHHHx KaeTOK, c aSaKcnajiBHOH — H3 6—12 paflOB; 
b KaeTKax aacTo BCTpeaaiOTca KpncTaaaH oacaaaTa Kaai>n;Ha. IJeirrp aaBHHH npo- 
BOAan^nn nyaoK coctoht H3 76— 105 pa#OB aaeMeHTOB ncnaeMH. Has KcnaeMHofi 
aacTBio nyaKa pa3BHTO nepHMeAyaaapHoe Baaraamn;e, HMeiomee 7— 9 caoeB Meaanx 
ToacTOCTeHHHx KaeTOK. fto SoaaM BBI6MKH HMeioTca 2 6okobhx KoaaaTepaaBHHx 
nan KOHn;eHTpHaecKHx nyaKa. 1 

S. gorodkovii. OopMa aepemKa OKpyraaa c bhctyhom h mnpoKOH HeraySoKon 
BBiOMKon Ha aAaKcnaaBHOH CTopoHe (pnc. 4, E). KoaaeHXHMa pa3BHTa cnaBHee, 
aeM y phShhh o6hkhob6hhoh, OHa coctoht H3 5 — 8 phaob KaeTOK. OcHOBHaa napeH¬ 
XHMa HMeeT 19—22 pajja KaeTOK c aAaKcnaaBHOH ctopohh aepemKa h 10 caoes 
KaeTOK c aSaKcnaaBHOH ctopohh. IJ^eHTpaaBHtin nyaoK coctoht H3 80 — 110 phaob 
3aeMeHTOB KcnaeMBi. nepHMeAyaaapHoe Baaraamn;e HaA KcnaeMHOH aacTBio nyaKa 
pa3BHT0 caaSee, aeM y phShhh oShkhobchhoh, oho coctoht h3 5 — 6 caoeB KaeTOK. 
TpynnH ay6aHHx BoaoKOH BHpaa^eHH cnaBHee h HMeioT 8—9 caoeB. 

S. sibirica . OopMa aepenrca OKpyraaa c y3KOH raySoKofi BtieMKon Ha a^aK- 
CHaaBHOH CTopoHe (pnc. 4, B). KoaaeHXHMa caoaceHa 4 caoaMH KaeTOK. OcHOBHaa 
napeHXHMa pa3BHTa cnaBHee, aeM y aB yx APyrnx bhaob, c aAaKcnaaBHOH ctopohh 
nacHHTHBaeTca 30—35 phaob KaeTOK, c a6aKcnaaBHOH — 10—15. nepHMeAyaaap- 
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B 

Phc. 4. CxeMa nonepeaHoro cpe3a cpe^Hen aacTa aepeniKa. 
A — B — to Hte, hto Ha pnc. 2 . 


floe BJiarajiHin;e Ha a KcaaeMHoa aacTBio nyaKa cocTaBJieHO 9 pn^aMH KJieTOK, rpynmj 
JiySflHHX bojiokoh — 8 . 

Ilpn HCCJiejiiOBaHHH aacTBeB 6jih3Khx bh^ob phShhh, TaK me KaK h npa H3yaeHaa 
aHaTOMHH HJiojiia h Me?Kji:oy3JiHH BereTaraBHoro noSera, mh o6pam;aaa BHaMaHae Ha 
n;eaHB KOMnjieKC npa3HaKOB, htoSbi ycTaHOBHTL cpejpr hhx HaaSoaee n;eHHHe b cb- 
CTeMaTHHeCKOM OTHOmeHHH. H3 MOp(|)OJIOrHHeCKHX H aHaTOMHHeCKHX npH3HaKOB 
JIHCTa CaMHMH KOHCTaHTHHMH, Ha Ham B3rJIHfli, HBJIHIOTCH $OpMa JIHCTOHKa H Oaep- 
TaHHH oGoJIOHeK BHHJliepMaJIBHHX KJieTOK. 

PaSnHa Topo^KOBa no CTpoeHHio aacTa OTaaaaeTca ot ^Byx ,n;pyrax bh^ob Haa- 
6oaee neTKO. JIhctbh ee MeaBae, KOHcacTHe, 6e3 onymeHaa, jihctohkh 3 aocTpeHHHe 
ot cepeflHHBi k BepxymKe. 9 tot bha xapaKTepa3yeTca npaMoaaHeaHHMa oSoaoa- 
KaMH KaeTOK 3na;p;epMH, SoaBinaM aacaoM ycTBan; h cocohkob Ha Haamea 3na,n;epMe, 
OoaBmea ToaiflBHOH aacToaKa, $opMoa nonepeaHoro ceaeHaa aepenrca c BHCTynoM 
b ero aflaKcaaaBHoa aacTa, 6oaee caaBHHM pa3BHTHeM b HeM npoBO^amax TKaHea 
no cpaBHeHHio c napeHXBMHHMB. IIpH3HaKH CTpoeHHa naacraHKH aacToaKa paSaHH 
Topo^KOBa CBHAeTeaBCTByiOT o HenoTopoa ero KcepoMop<|)HOCTa, CBa3aHHoa c ycKO- 
peHaeM pocTa aacTa b cypoBHx ycaoBaax KoaBCKoro CeBepa. 

JIacTBa paSaHH oSHKHOBeHHoa a paSama: caSapcKoa HMeiOT Me30Mop<|)Hoe CTpoe- 
Hae. y otbx bb;q;ob pa3MepH aacTa a (|>opMa nonepeaHoro ceaeHaa aepemKa o^aHa- 
KOBBie, onymeHae aacToaKOB BapBapyeT, o^HaKo y nepBoro Ba^a cyaseHae Haaa- 
HaeTca y BepxymKa aacToaKa, y BToporo — ot ocHOBaHaa. Y paSaHH caSapcKOH 
no cpaBHeHnio c paSaHon oSHKHOBeHHoa Toam;e naacTaHKa aacToaKa, aTO oSycaoB- 
anBaeTca OoaBniHM aacaoM caoeB ryOaaToa TKaHa, caaBHee BHpameHa a 3 BaaacTOCTB 
oSoaoaeK 3nfl,n;epMaaBHBix KaeTOK. 3Ta ocoSeHHOCTB CTpoeHaa aacTa coxpaHaeTCfl 
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0 y pacTeHHH phShhh chShpckoh, BiipameHHHx b ycjiOBHHx KyjiBTypu — b OTpaji;- 

0 OM. 

npoBejiieHHaH paSoTa no 3 BOJiHeT npncoe;p;HHHTi>CH k MHeHHio Tex CHCTeMaTH- 
kob, KOTopne cunraioT 3 6JIH3KHX BHjja phShhh caMOCTOHTe jibhhmh . 

S. gorodkovii 3aHHMaeT oSocoSjieHHoe nojiojKeHne no oTHomeimio k flByM apy- 
ruM BH^aM no npn3HaKaM cTpoeHHH njiojiia, Me?Kji;oy3JiHH BereTaTHBHoro noSera n 
jincTa. S. sibirica oSHapy^KHBaeT cxo^ctbo c S. aucuparia b CTpoeHHH jincTa, ojj;- 
^ano HaSjnojjaiOTCH 3 HauHTejii>HHe pa3JinnnH no CTpoeHHio njiojja n Me?Kji;oy3JiHH 
oAHOJieTHero n TpexjieTHero noSeroB. ' 

fl ncKpeHHe 6jiaroji;apHa B. K. BacnjieBCKon n H. H. Opjioboh 3 a noMom;i> 
b paSoTe. 
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cep. 6 hoji., 1,3. — ra 6 pH 3 JiHH 9. IJ., TyMaHHH G. A. (1973). AHaTOMHuecKoe hccjio- 
^OBaHne y 3 JiOB h uepemKOB po^a S or bus L. Bhoji. JKypH. ApMeHHH, 26,1. — K 06 ej 1 eBaT.II. 
(1976). CeM. Rosaceae Juss. — Po 30 ijBeTHi>ie. B kh.: Ojiopa ceBepo-BOCTOKa eBponencKon uacTH 
CCCP, 3. JI., Hayna. — KoMapoB B. JI. (1939). Ojiopa GGGP, 9. M.; JI., H 3 fl. AH GGGP. — 
KpajiOB II. H. (1933). Ojiopa 3 anaflH 0 H Ch 6 hph, 7. Tomck, KpacHoe 3 HaMH. — 
0 p ji 0 b a H. H. (1959). Poff Sorbus . B kh.: Ojiopa MypMaHCKOH o 6 jiacTH, 4. M.; JI., HayKa. — 
Ilep^HJiteB H. A. (1936). cDjiopa CeBepHoro Kpan, 2—3. ApxaHrejitcK, CeBKpanrH 3 . — 
GajitHHKOBa JI. H. (1980a). CpaBHHTejiBHan aHaTOMHH nepHKapnnH h cnepMogepMH 
Sorbus aucuparia L., S. gorodkovii Pojark. h S. sibirica Hedl. Becra. Jiry, cep. 6 hoji., 1,3. — 
CajitHHKOBa JI. H. (19806). CpaBHHTejiBHan aHaTOMHH no6eroB Sorbus aucuparia , S. go¬ 
rodkovii h S. sibirica (Rosaceae). Bot. hc., 65, 11. — Diapulis G. (1933). Beitrage zur Kennt- 
nis der orientalischen Pomaceen ( Pyrus , Sorbus , Crataegus). Repert. spec. nov. regn. veget., 
34. — H e d 1 u n d T. (1901). Monographie der Gattung Sorbus. Stockholm. —Mer¬ 
rill E. K. (1978). Comparison of mature leaf architecture of three types in Sorbus L. (Rosa- 
ceae). Bot. Gaz., 139, 4. —Metcalfe C., Chalk L. (1950). Anatomy of the Dicotyle¬ 
dons. 1. Oxford. —Morvillez M. (1917). La trace foliaire des Rosacees. Compt. Rend. 
Akad. Sci., 165, 18. — T r o 11 W. (1935). Vergleichende Morphologie der Fiederblatter. 
Abhandl. Akad. der Naturf., N. F., 2, 4. 
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M. M. JIoAKHHa 

CTPOEHHE H PA3BHTHE AHftPOIJEfl Y #ByX BHAOB 
POfiA CHROZOPHORA (EUPHORBIACEAE) 

M. M. L O D K I N A. STRUCTURE AND DEVELOPMENT OF ANDROECIUM 
IN TWO SPECIES OF CHROZOPHORA ( EUPHORBIACEAE) 

HccjieftOBaHHe CTpoeHHH i^bctkob Chrozophora gracilis h Ch. hierosolymitana HOKa3ajio, hto 
b npon;ecce pa3BHTHH aH^poijeH BonpeKH cymecTByiomeMy npeflCTaBJieHHio hhkbkhx cpacTaHHH 
He HpOHCXOflHT. BHHBJieHBI HHTepKBJIHpHOe pa3paCTaHHe H BBITHTHBaHHe TKBHH HOfl OCHOBaHHeM 
THHHHOK nepBOrO H BTOpOrO KpyrOB, HTO C03ffaeT BHflHMOCTB 06pa30BaHHH THHHHOHHOH KOJIOHKH 
nyreM cpacTaHHH hhjkhhx uacTen thhhhohhhx HHTen. OnncaHO pa3BHTne HHJiBn;eBOro Menma 
HCCJieflOBaHHHX BHflOB. 

H 3 yneHne pa3Horo po#a cpacTaHHH opraHOB b ijBeTKe, a Taione nccJie,n;oBaHHe 
npon;eccoB, npnBOAHin;Hx k <|)opMnpoBaHnio cjio^khhx CTpyKTyp, JierKO npnHHMae- 
mhx 3 a pe3yjii>TaT cpacTaHHH, BeTBJieHnn n pacmenjieHHH, 3aHHMaioT b HacTOHmee 
BpeMH BancHoe MecTo cpe^n aKTyajiBHiix npoSjieM Mop^ojiornn. MyJKCKne n;BeTKH 
npejjjCTaBHTejien pojja Chrozophora Adr. Juss. npnBJieKJin Hame BHHMaHne b cbh3h 
c npoBOAHin;HMHCH HaMH nccjie^OBaHHHMn aH,n;pon;eH Ricinus communis L., OTjinuaio- 
njerocH Sojibihoh cjio^khoctbio h yHHKajiBHOcTBio CTpoeHHH, h cymecTByiomefi B JIH “ 
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TepaType npoTHBopeuHBOCTBio HHTepnpeTarjHH cTpoeHHH tbihhhok KJienjeBHHH. 
B npon;ecce Hccjiejj;oBaHHH bhhchhjiocb, uto npoji;oji?KaTB ero H30JinpoBaHHo, Sea 
conocTaBJieHHH c ApyrnMH CTpyKTypHHMH BapnanjHHMH aHApoijeH b npejjejiax ceM. 
Euphorbiaceae Juss. Majio n;ejiecoo6pa3HO. Pojj; Chrozophora npnHaftJiejKHT k 6 jih 3 - 
koh no OTHomeHHio k pojj;y Ricinus L. TpnSe Crotoneae Pax. nojcrpHSe ChrozophorU 
neae Pax. AHApon;eH y 3Toro po^a ycTpoeH nponje, ueM y Ricinus. B Ha^e^K^e Ha to, 
hto H 3 yneHne pa 3 BHTHH aHApoi^en npeffCTaBHTejiefi poaa Chrozophora noMOJKeT hctoji- 
KOBaHHio npnpoflH h CTpoeHHH aHjj;pon;eH Ricinus , h 6 hjio npe;p;npHHHTO HacTOHnjee 
HCCJiejjoBaHHe. 

Chrozophora gracilis Fisch. et Mey. ex Ledeb. h Ch. hierosolymitana Spreng. 

HeSoJIBHIHe TpaBHHHCTHe paCTeHHH C ffOBOJILHO CHJIBHO BeTBHlUHMCH CTeSjieM. 3 to 
pacTeHHH cyxnx h jKapKHX MecT oSnTaHHH. Hx jihctbh h OKOJioijBeTHHK chjibho ony- 
meHH. PacTeHHH npo^ojUKaiOT BererapoBaTB, ijBecTH h hjiojj;ohochti> b jKapKne 
nepnoffH jieTa. Ohh oahoaomhh, ho hmciot pa 3 AejiBHonojiBie n;BeTKH. 

Maiepnaji 6hji coSpaH b OKpecraocTax r. AmxaSaaa. MojioffHe SyTOHH $hkch- 
poBajin b CMecn FAA. Ilpenapara npnroTOBjiHjra no o 6 m;enpHHHTOH MeTo^HKe, 
OKpaniHBajiH hx reMaTOKCHJiHHOM no rafiaeHraHHy h ajiBi^naHOBUM chhhm. 

no HMeionpiMCH b jiHTepaType jjaHHHM, ijBeTKH pojja Chrozophora hmciot 5 name- 
jihcthkob, 5 jienecTKOB, a b MyjKCKnx ijBeTKax aHjj;pon;eH npeACTaBjieH 4—11 tbihhh- 
KaMH C TBPIHHOHHHMH HHTHMH, CpOCHIHMHCH AO 1 / 3 — 1 / 2 CBOen fljJIHHH h o6pa3yio- 
HJHMH THHHHOHHyiO KOJIOHKy. CoBOKynHOCTB TBPIHHOK HMeeT BHJj; OftHOH BeTBHCTOH 
THHHHKH (pHC. 1, 1). B JKeHCKOM IJBeTKe 3BBH3B TpexrHe3JJHaH C O^HOH CeMHHOHKOH 

b KajK^oM rH 63 jiie (IIoHpKOBa, 1949, 1950; Engler, Prantl, 1897). AHajiorinmoe 
CTpoeHne aH,n;poii;eH y HeKOTopux ftpyrnx npe^CTaBHTejiefi ceM. Euphorbiaceae Tamne 
TpaKTyeTCH KaK pe 3 yjn>TaT cpacTaHH h hjih o 6 T»ejj;HHeHHH tbpihhohhhx HHTen: 
y Mercurialis ambigua L. (Durand, 1957), y jjByx bhjjob pojja Ricinocarpus, 
y Breyniaoleofolia (Engler, Prantl, 1897). 

HccjiejiiOBaHHe paHHnx CTa^nn pa3BHTHH My?KCKoro n;BeTKa Ch. gracilis noKa3ajio, 
hto nepBHMH 3aKJiajiiHBaK)TCH name jihcthkh. IIoHBjieHHH) npHMopAneB npe,n;nie- 
CTByioT nepnKJiHHajiLHtie jjejieHHH bo btopom cjioe. Bcjiejj; 3a hhmh TaKHM me nyTeM 
3 aKJia^BiBaiOTCH 5 jienecTKOB h oT^ejitHHe thhhhkh. IlocjiejiyiomjiE. pocT nponcxo^HT 
oSbpihhm chocoSom — nyTeM BepxymenHoro pocTa, hto Banrao otmcthtb, Tan KaK 
3 to OTJinnaeT HccjieAOBaHHHe bh^h ot R. communis. IIphmopahh thhhhok b nncjie 
5 (pe^e 6—7) B03HHKai0T pa3ji;ejiBH0 n o6pa3yioT o,o;hh TecHHH Kpyr. Ha hx o6pa- 
30BaHne pacxoayeTcn hohth bch MepncTeMa, h b n;eHTpe ocTaeTcn jihhib HeSojiBman 
ee nacTB. Bjiaro^apn MaprnHajiBHOMy pocTy 3anaTKa tbiuhhkh, 3a HCKjnoneHHeM 
HHHCHefi ero nacTH, nponcxoftHT pa3ji;ejieHHe npnMopjpiH Ha hhjibhhk h THHHHOHHyio 
hhtb. HecMOTpn Ha TecHoe pacnojio;KeHHe 3anaTKOB tbihhhok, ohh He tojibko He 
CMHKaiOTCH APyr c ApyroM, ho, HanpoTHB, otkjiohhiotch KHapy>KH. Kor^a b hhjib- 
u;eBHx MemKax y^e hmciotch MaTepHHCKne KJieTKH MHKpocnop, HannHaeTCH HHTep- 
KajinpHHH pocT TKaHH noji; tbihhhk aMH, b pe3yjiBTaTe KOToporo ocHOBaHHH thhhhok 
BHHOCHTCH BBepX, HTO C03Jj;aeT BH.HHMOCTB CpaCTaHHH TBIHHHOHHHX HHTeH, XOTH 
nocjiejj;HHe em;e He Hanajin pacra. 9TOMy oSMamniBOMy BnenaTJieHHio cnocoScTByer 
TaKjKe HepaBHOMepHoe pa3pacTaHne b mnpHHy bbiththb aron^encn nac th, hto npoHB- 
jiaeTCH b ee peSpncTOCTH. Ha nonepenHOM cpe3e btoh nacTH y Ch. hierosolymitana," 
HeB03M0}KH0 o6Hapy>KHTB HHK3KHX CJiejj;OB HOCTreHHTaJIBHOrO CpaCTaHHH (pnc. 1, 2). 
Ha pnc. 1, 3—6 noKa3aHO, hto MHorne KJieTKH noji; ocHOBaHneM thhhhohhhx HHTen 
npeTepneBaioT pnjj; ;p;ejieHHH b hjiockocth, nepneHAHKyjinpHOH och rpeTKa. TaKne 
«reHeTHnecKHe phji;h», hjih KJieTOHHBie komujickch, cjiy^aT tohhhm HH^HKaTopoM 
jioKajiH3an;HH HHTepKajinpHoro pocTa (JIo^KHHa, 1966). B H^eHCKOM n;BeTKe npn- 
MepHO Toro me B03pacTa hoaoShhx cepnajiBHHx ftejieHHH He nponcxo^HT h He o6pa- 
3yioTCH KjieTOHHHe KOMnjieKCH. HpoKaMSnajiBHHe thjkh, a 3aTeM h npoBO,n;Hin;He 
nynKH thhhhok b My>KCKOM n;BeTKe He o6T>e jjhhhiotch Me^jiiy co6oh. Ohh jihihi 
cSjiHjKaiOTCH, a 3aTeM CHOBa paoxo^HTCH k nepn(|)epHH h b Sojiee raySoKofi nacra 
n;BeTOHHOH och np hhjichhiotch k nynKaM JienecTKOB. llo Mepe pacTHJKeHHH nynKH 
cSjrajKaioTCH Ha Bee SojiBmeM np othjkchhh. 

y Ch. gracilis o6pa3yeTCH 5— 7 thhhhok, pacnojio^eHHBix b ojj;hh Kpyr. O^HaKO 
y Ch. hierosolymitana HaSjiioAajiHCB cjiynan, Korjj;a b n;eHTpe 3aKjia^HBajiHCB em;e 
1— 3 thhhhkh BToporo Kpyra. 9th thhhhkh B03HHKaK)T em;e 6jra?Ke Apyr k flpyry, 
ho TeM He MeHee cpacTaHne hx tbtihhohhhx HHTen He nponcxoAHT. HHTepKajiHpHHH 
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Phc. 1. GrpoeHne aHflpoijeH h tbihhhkh y Chrozophora gracilis (1, 3 — 6) h Ch. hierosolymitan& 

(2, 7, 8; P, A, B). 

l — aHupoijeii B3pocnoro Myatcnoro ijBeTKa; oHHa THHHHKa ynaneHa, HBe OTorHyTH, oKonopBeTHHR ynajieH; 2 — 
nonepe^Hwfi cpe3 MymcKoro HBeTKa nepes BUTHHyTyio nacTb non TpeMH neirrpa jibhbimh THHHHKaMn; • 3 — npo- 
HOJibHbiii cpes nepe3 HBe cocenmie thhhhkh My>KcKoro*HBeTKa; 4 — HeTanb yqacTKa a Ha pnc. 1, 3; 5 — npoHOJib- 
HHii cpes nepe3 H®e coceHHHe thpothkh MOJionoro MywcKoro HBeTKa Ha GoJiee no3HHeft CTanini; $ — HeTanb 
ynacTKa a Ha pnc. 1,5; 7 — MOJiOHoii MyHtcKoii hbctok c 3 aqaTKaMH thhhhok nepBoro h BToporo KpyroB; s, 9, 
A, E — cxeMBi npoxowHeHHH nyqKOB tbihhhok b uBeTOJioJKe MymcKoro HBeTKa (oStHCHeHne b TeKcTe); a — yna- 
ctok, noKa 3 aHHtift oTHenbHo c 66jibmnM yBeJiHHeHHeM, w — HeKTapmiK, mji — MecTO npHKpenJieHHH jienecTKa,. 
y,m — npoBO nyqoK HeHTpaJibHOii tbpihhkh (cmpejinaMu vna3aHO HanDaBJieHHe r^emeHHF ^yqKOB). 






pocT HaraHaeTCH npejKjje noji; THHHHKaMH BHyTpemero, a 3aTeM HapymHoro Kpyra 
(pnc. 1, 7), t. e. 3 tot npon;ecc pacnpocTpaHHeTCH 6a3HneTajn>HO. HaSjnoaajracb cjiy- 
nan, Kor^a thhhhkh bH yTpeHHero Kpyra He o6pa30BHBajracb hjih HMejin bhjj; 6 ec- 
(|)opMeHHHx MajieHtKHx o6pa30BaHHH, ho TeM He MeHee BMTHrnBaHne TKaHH no^ 

HHMH npOHCXOAHJIO. 

npoBOftanpe nyaKH Hapyrnmax thhhhok nepeji; BxomjjeHHeM b CTejiy ftOJiro co- 
XpaHHIOT CBOK) 060C06jieHH0CTb. IlyHKH BHyTpeHHHX THHHHOK oS'tefliHHHIOTCH C HyH- 
KaMH SjinjKanniHx k him thhhhok HapymHoro Kpyra h TaKHM o6pa30M BCTpaHBa- 
IOTCH B HapyJKHblH Kpyr. npOBO^HH^HH HyHOK KamflOH H3 «JIHIHHHX» (cBepX 5) THHH- 
hok HapyjKHoro Kpyra TaKme #o BxomjjeHHH b CTejiy oSBe^HHaeTCH c npoBOji;am;HM: 
nyHKOM ojiiHOH H3 SjiHmamnHx thhhhok Toro me Kpyra (pnc. 1, §, 9 X AE). 
B jienecTOK BxojiiHT o#hh nyaoK, kotophh cpa3y me pa3BeTBJiaeTca, o6pa3ya 
3 mHJIKH. 

Bnine 6 hjio OTMeaeHO, hto jienecTKH 3aKJia#HBaiOTca paHbme thhhhok. OflHaKo 
hx pa3BHTHe BCKope npnocTaHaBJiHBaeTCH, noaTOMy thhhhkh BpeMeHHO npeBiimaiOT 
hx b pa3Mepe. Kor^a b HHJibijeBHx MemKax hohbjihiotch MHKpocnopoijHTBi, MemAy 
THHHHOHHHMH HHTHMH H JieneCTKaMH, Mem^y OCHOBaHHHMH JieneCTKOB H HOJi; HHMH 
o6pa3yeTCH HeKTapHHK. B meHCKHx ijBeTKax y ocHOBaHHH 3aBH3H TaKme o6pa3yeTCH 
HeKTapHHK, HO MeHee pa3BHTHH. HameJIHCTHKH H JienecTKH HMeiOT MHOrOHHCJieHHHe 
3Be3AHaTHe bojiockh h mejie3KH. B6 jih 3 h ocHOBaHHH MyjKCKoro n;BeTKa ijBeTOHomKa 
o6pa3yeT nepeTamKy (coajieHeHne) (pnc. 1, 5); Tanne nepeTamKH, Ha3BaHHtie 
J. Velenovsky (1910) nepHKJiajjnaMH, BecLMa xapaKTepHH jjjih ceM. Euphorbia - 
ceae. 

HccjiefliOBaHHHH MaTepnaji ho3bojihji npocjie,n;HTb pa3BHTne hhjibhhkob. 3aaa- 
tok HHjibHHKa Ha nonepeaHOM ceaemiH HMeeT OBajibHyio $opMy. MepncTeMaTnaecKoe 
cocTOHHne ero KpaeB h cJie^H hpoxoahbihhx KjieTOHHiix ,n;ejieHHH CBHji;eTejibCTByioT 
o MaprHHajibHOM pocTe npHMop^na Ha otoh CTa^nn pa3BHTHH. HecKOJibKO no3,n;Hee 
HanHHaeTCH pacaJieHeHne MaprnHajibHOH MepncTeMaTHaecKOH 30hh npocjiOHKofi 
AH<|)<|)epeHijHpyiom;eHca TKaHH Ha flBa yaacTKa — Syaymne HHJibn;eBHe MemKi oji 
hoh TeKH. B cepe^HHe o6pa3yeTCH npoKaMSnajibHHH Tam. 

Ha pnc. 2 noKa 3 aHH pa 3 pacTaHne o^hoh H 3 JionacTefi 3 aaaTKa HHjibHHKa h 
nepexojii k 3 aKpHTOMy pocTy. Bonpyr n;eHTpajibHHx MaTepnHCKHx KJieTOK nponuia 
cepnn nepHKJiHHajibHHx ,n;ejieHHH. Ha pnc. 3 MomHO BHjjeTb, hto c BHenraen cto- 
Pohh 3anaTKa HHJibijeBoro MemKa b KjieTKax b HyTpeHHero H3 o6pa30BaBmHxcH 
cjioeB ( 6 y,n;ym;ero TaneTyMa) nepnKJiHHajibHbie aejieHna Sojibme He npoHcxojjaT. 
B Hapy>KHOM cjioe HammaeTca HOBaa Bojma nepHKJiHHajibHHx ^ejieHHH, npoH3Bojj;- 
Hbie kotophx b ^ajibHenmeM Sy^yT ,n;H<|)<j>epeHi];HpoBaTbCH KaK 3Hfl;oTen;HH h cpe^HHH 
cjioh. TaKHM o6pa30M, HapymHaa aacTb ctchkh HHjibn;eBoro MemKa pa3BHBaeTCH 
b ijempoSemHOH nocJie,n;oBaTejibHOCTH h cooTBeTCTByeT ocHOBHOMy rany (hjih rany 
AByAOJibHHx, no G. Davis, 1966). CpejjHHH cjioh o^hh. TaneTyM HapymHoii ctchkh 
HHJibn;eBoro MemKa napneTajibHoro npoHcxom,n;eHHH. KjieTKH HapymHoro h b Hy¬ 
TpeHHero TaneTyMa flByaflepHHe, o^HHaKOBOH CTpyKTypu. njian;eHTOH,n;a HeT. 3h,o;o- 
Tei^HH o6pa3yeT (|)H 6 p 03 HHe yTOJim;eHHH. nHJIbHHKH BCKpHBaiOTCH ripOflOJIbHOH 
m;ejibio. nHJibn;a BHceBaeTca b TpexM^epHOM coctohhhh. 

nHJibn;eBbie 3epHa xapaKTepn3yiOTCH cjie^yioiniHMH npn 3 HaKaMn: ohh mecTH- 
6 opo 3 AHO-opoBHe, c BKBaTopa cnjiK)meHH 0 “ 3 JiJiHHTHaecKHe, a c nojiioca mecra- 
yrojibHO-oKpyrjiHe, CKyjibHTypa MejiKOceTnaTaa, ctojiShkh y 3 Kne, fliJiHHHHe, pe^Ko- 
CTOHnjHe, n;HJiHHflipHHecKHe. 

TaKHM o6pa30M, HCCJiejiiOBaHHe pa3BHTHH aHjiipon;eH Chrozophora gracilis h 
Ch. hierosolymitana noKa3aJio, hto y Ch. gracilis oh coctoht H 3 5—7 cboSoahhx 
thtihhok, pacnojiomeHHbix b o,o;hh Kpyr, a y Ch . hierosolymitana b n;eHTpe hmciotch 
em;e 1—3 thhhhkh BToporo Kpyra. Cjie,n;yeT otmcthtb, hto pa3AejibHoe 3ajiomeHne 
thhhhok y Ch. tinctoria ( =Ch . hierosolymitana) noKa3aji J.-B. Payer (1857). 3aTeM 

npOHCXOfliHT HHTepKajmpHHH POCT TKaHH HOA npHMOp^HHMH THHHHOK, HTO co3fl;aeT 
BH^HMOCTb CpaCTaHHH OCHOBaHHH THHHHOHHHX HHTeH HJIH BH^HMOCTb OfljHOH BeTBH- 
ctoh thhhhkh. Y TbiHHHOK BHyTpeHHero Kpyra (ecjiH oh HMeeTcn) Hapajiiy c TaKHM me 
BHTHrHBaHHeM TKaHH HO^ OCHOBaHHeM THHHHOK He HpOHCXOftHT oS'befliHHeHHH HHJK- 
hhx aacTen thhhhohhhx hhtch, xoth 3aKJiaji;HBaiOTCH thhhhkh Sojiee cSjinmeHHO. 
TaKHM o6pa30M, aH^poijeH othx bh^ob Hejib 3 H onncHBaTb KaK coctohii];hh H 3 th- 
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Phc. 2. Haaajio pa3BHTHH nBiJitnieBoro Menraa Phc. 3. Pa3BHBaioii];HHCH mjjiBijeBOH MemoK 
Chrozophora gracilis. Chrozophora gracilis (i^eHTpo6eJKHaH nocjie- 

flOBaTejiBHOCTB o6pa30BaHHH cjioeB HapyHC- 
HOH ’laCTH CTeHKH). 


HHHOK C TBIHHHOHHHMH HHTHMH, o6pa3yK)m;HMH HyTeM CpaCTaHHH «KOJIOHKy»; 3Ta 
KOJiOHKa no cynjecTBy HBjineTCH aH,n;po<|)opoM. 

HHorAa BHCKa3BiBaeTCH MHeHne, hto THHHHOHHan KOJiOHKa o6pa3yeTCH nyTeM 
KOHreHHTa jilho ro cpacTaHHH. ^jih po#a Chrozophora Tanan bo3mojkhoctb hckjiio- 
naeTCH no cjie^yioniiHM npmnmaM: OTcyTCTByioT h3M6H6hhh b npoxo?K,n;eHHH npoBO- 
AiHni;Hx nynKOB thhhhok h cooTBeTCTByionpie TepaTOJiornnecKne #aHHHe, a TaK?Ke 
cjiynan KOHreHHTajibHoro cpacTaHHH b ijBeTKax flpyrnx npeacTaBHTejien ceM. 
Euphorbiaceae. KpoMe toto, KOHreHHTajiBHoe cpacTaHne thhhhohhhx HHTen 6e3 
Tanoro me cpacTaHHH hhjibhhkob He mojkct 6htb b npnHn;Hne, Tan nan THHHHOHHHe 
hhth He 3aKJiaflBiBaioTCH caMOCTOHTe jibho , a npeji;cTaBJiHioT co6on HHTepKajinpHoe 
pa3pacTaHne HHjKHen nacra npnMopflHH thhhhkh. 

HHTepeceH $aKT, hto hhcjio thhhhok bo BHyTpeHHeM npyre y Ch. hierosolymi - 
tana He npeBBimeT 3. 9th tbihhhkh sanjia^HBaioTCH b n;eHTpajiBHon nacra anenca, 
TaM, rjj;e b jkchckhx HjBeTKax Haxo^HTCH rnHeijeH, coctohih;hh h3 Tpex hjioaojih- 
cthkob. BnoJiHe bosmojkho, hto npn ji;eTepMHHan;HH nojia b 6yAym;eM My>KCKOM 
n;BeTKe BCTynaeT b fleficTBne MexaHH3M penpeccnpoBaHHH pa3BHTHH hjioaojihcth- 
kob, ho npn 3tom y Ch. hierosolymitana He,n;ocTaTOHHO nponHO penpeccnpoBaHa op- 
raHoo6pa3yioin;aH aKTHBHOCTB MepncTeMH b ijeHTpe n;BeTKa. IIocKOJiBKy b MyjKCKHx 
n;BeTKax aKTHBHO npoTenaioT npon;eccH, CTHMyjrapyiomHe pa3BHrae npHMopflneB 
B CTOpOHy (|)OpMHpOBaHHH TBIHHHOK, 3TH IjeHTpaJIBHHe «HJIO^OJIHCTHKOBBie» HpHMOp- 
Ahh fleTepMHHHpyioTCH hmchho KaK thhhhkh. Cy^H no TOMy, hto y Ch. gracilis 
o6pa30BaHne thhhhok b ijeHTpe n;BeTKa He BCTpenajiocB, mojkho jiyMaTB, hto 3ajio- 
>KeHne npHMopAneB hjioaojihctkob y btoto BH^a penpeccnpoBaHo hojihoctbio. 
B o6ohx nccjiefliOBaHHHx BH^ax He OTMeneHo pa3BHTHH thhhhok b >KeHCKHx n;BeT- 
nax. 

HeTHpexraesfliHOCTB hhjibhhkob h OTcyTCTBne bhpoctob CBH3HHKa OTjmnaioT 
BHjiiH po,n;a Chrozophora ot Ricinus communis , HMeiomero, KaK CHHTaeTCH, ,o;ByrHe3ji;- 
HBie HHJIBHHKH H XapaKTepHHH BHpOCT CBH3HHKa (Pijl, 1952). 

3HaneHne o6Hapy>KeHHoro HBjieHHH HHTepKajinpHoro pa3pacTaHHH TKaHH non 
jjByMH KpyraMH thhhhok He orpaHHHHBaeTCH ycTaHOBjieHneM oTcyTCTBHH npon;ecca 
cpacTaHHH b AByx nacTHHx cjiynanx. Oho, no-BH^HMOMy, BHHBJiaeT HMeiomyiocH 
b ceM. Euphorbiaceae oSmyio TeH,n;eHn;Hio k Tanoro poji;a pa3pacTaHHHM, hto MomeT 
OKa3aTBCH KJIIOHOM K HOHHMaHHK) BO MHO TOM eilje CHOpHOTO CTpoeHHH IJBeTKa B 3T0M 
ceMeficTBe . 
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yflK 581.116 : 581.11 (571.63> 


B. 3. MepHBimeB, A. C. KoJin^a 

HHTEHCHBHOCTB TPAHCnHPAipH|H C03EP5KAHHE B 03 BI 
B JIHCTBflX PACTEHHH B TOPAX CHXOT3-AJIHHA 

V. D. CHERNYSHOV, A. S. KOLJADA. TRANSPIRATION RATE 
AND WATER CONTENT IN THE LEAVES OF SOME PLANT SPECIES 
FROM SYCHOTE-ALIN MTS. 

H3yHajIH BKOJIOrHHeCKHe 0 C 06 eHH 0 CTH HeKOTOptlX BHffOB paCTeHHH B pa3JIHHHHX noncax 
roput OOjianHOH (Chxot3-Ajihhb). npn H3MepeHnn TpaHcnnpan;HH ycTaHOBJieHH $aKTH norjiome- 
hhh napoB bo^h XBoen, ocoOerao Abies nephrolepis. noKa3aHO, hto npncnocodjieHHH pacTeran 
k cypoBHM ycjiOBHHM BHcoKoroptH CBH3aHH c H3MeHeHHeM raOrrryca paCTeHHH, yMeHtmeHneM 
TpaHcnnpan;HH h co^epHcaHHH BOflH b noOerax. 

HHTeHCHBHOCTL TpaHCHHpan;HH H COAepjKaHHe BO AH B $OTOCHHTe3HpyK)in;HX 
opraHax He tojibko oSHapyjKHBaiOT BHAOByio cneAH<|)HKy, ho b 3HaHHTejn>Hon 
CTeneHH onpeAejiniOT aAanTHBHocTB h npoAyKAHOHHHe bo3mo;khocth paCTeHHH. 
OcoSeHHo Ba>KHO H3yneHHe noKa3aTejiefi boahoto pe>KHMa paCTeHHH, jKHBymnx 
b CBoeo6pa3HHx ycjiOBHHx BHCOKoropHH, nocKOJiBKy ropHan pacTHTejiBHocTB 
npnHHMaeT aKTHBHoe ynacTne b HaKonjieHnn Bjiarn h $opMHpoBaHHH ee CTona. 

C n;ejii>K) H3y*ieHHH aKOJiornn HeKOTopHx bhaob paCTeHHH hbmh b 1979 r. SHJia 
ocymecTBJieHa SoTaHnnecKan 3KcneAnn;HH Ha ropy OOjianHyio — caMyio BHCOKyio 
TOHKy Ghxot3-Ajihhh Ha TeppnTOpHH npHMopcKoro npan. Topy HeoAHOKparao 
nocem;ajiH MHorne H3BecTHHe Snojiorn: n. 3* HpomeHKo, A. H. KypeHAOB, 
3 . n. BopoSteB h AP- CBeAeHHH 0 pacTHTejiBHocra ropH OSjiaHHofi hmgiotch b CTaTBe 
B. M. IIoHOMapeHKo (1960). 

B n;ejiOM Ha rope OSjiaHHofi mojkho bhabjihtb pha BepTHKajiBHHx hohcob: 
mnpoKOJiHCTBeHHo-XBOHHHe Jieca, none ejiBHHKOB, ejiBHHKH c KaMeHHo6epe3HH- 
naMH, KaMeHHo6epe3HHKH, none KeApoBoro CTjiaHHKa h tojibh;obhh none. B hhjk- 
Hefi h cpeAHefi 30Hax ropH OSjiaHHofi pacTyT cjio>KHHe nmpoKOJiHCTBeHHo-xBOH- 
Htie jieca c npeoSjiaAamieM ejin aHHCKon Picea ajanensis (Lindl. et Gord.) Fisch. 
ex Carr. B cJio>KeHHH 3thx ApeBOCToeB npnHHMaioT ynacTne KeAP KopeficKHH Pinus 
koraiensis Siebold et Zucc. h JincTBeHHtie nopoAH. HacTo BCTpenaioTCH n;eHHHe 
JieKapcTBeHHHe paCTeHHH: poAHOJia po30Ban Rhodiola rosea L., SaAaH TnxooKeaH- 
ckhh Bergenia pacifica Kom., 3aMaHnxa BHCOKan Echinopanax elatus Nakai h AP* 

MaTepnaji h MeTOAHKa 

Bhjih BHSpaHH Tpn nyHKTa npoBeAeHHH nccjieAOBaHHH: 500 m — noAHOJKne 
ropH, rAe BCTpenaioTCH Picea ajanensis h P. koraiensis , 900 m — Ha rpaHHn;e TeM- 
nepaTypHofi HHBepcHH — h 1856 m HaA yp. m. — BepmnHa ropH c KapjiHKOBHMH 
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$opMaMH apeBecHHx BHflOB h thhhhhoh TyHflpoBOH pacTHTejibHocTBio. Bnaroftapn 
TeMnepaTypHofi nHBepcnn nnipoKOJiHCTBeHHo-XBOHHHe Jieca MecTaMH noftHHMaiOTCH 
$0 1000 m Ha# yp. m. JleTOM b TaKHX ycjiOBHHx npn3HaKH BHCOKoropBnoSHapyncH- 

BaiOTCH C TpyftOM. 

06T>eKTH HCCJieftOBaHHH — 25—30-JieTHne ftpeBecmae pacTeHHH ceM. Pinaceae 
0 noKpLiToceMHHHBiei 6epe3a KaMeHHan Betula lanata (Regel) V. Vassil., KJieH 
hojithh Acer ukurunduense Trautv. et Mey. b B03pacTe 15—20 jieT h bhcotoh 
okojio 1.5 m. Bo Bcex cnyuanx paSoTann c noSeraMH H3 BepxHefi, paBHOMepHo 
ocBeifteHHOH Hacra KpoHH. Ha BepnmHe ropn TpaHcnnpaftHio H3MepnjiH y thhhh- 
hbix ftjiH 3Toro ynacTKa BHftOB: KeftpoBoro cTjiaHHKa Pinus pumila Regel h apKToyca 
aJiBHHHCKoro Arctous alpina L. Niedenzu. 

TpaHcnapaftHio onpeftejiHjra MeTOftOM SncTporo B3BemHBaHHH Ha top3hohhhx 
secax BT-1000. H3MepeHHH npoBOftHJin b Tenemie Tpex cyTOK mecTHKpaTHo c 9 
fto 19 h Ha BHcoTax 500 n 900 m Haft yp. m. BcjieftCTBne TexHHnecKHx TpyftHocTefi 
Ha BepmHHe ropn H3MepeHHH npoBOftHJin b TeneHne tojibko oftHoro ftHH bocbmh- 
KpaTHO c 12 fto 15 h. OftHOBpeMeHHO H3MepnjiH TeMnepaTypy h BJianmocTB B03ftyxa 
HCHxpoMeTpoM, cyMMapHyio cojiHenHyio paftnan;Hio — c homoih;bk) nnpaHOMeTpa 
HHHineBCKoro h oijeHHBajiH BeTpoBofi pencnM. CoftepncaHne BOftH b jihctbhx onpe- 
ftejiHJia TepMOBecoBHM chocoSom. 

Pe3yjibTaTH HCCJieftOBaHHH n oScyncfteHne 

HaaSojiee HHTepecHHM HBjieHaeM, c kotophm mh BCTperajiHCB Ha rope OSnan- 
hoh, Snjia aftCopSftHH (h, Beponrao, a6cop6n;HH) napoo6pa3HOH Bjiarn xBoen tojio- 
CeMHHHHX pacTeHHH. IlpaKTHHeCKH npa H3MepeHHH TpaHCHHpaftHH BTOpOH Bee 
xboh aacTO 0Ka3HBajiCH 3HaaHTejiBHo SojiBme nepBoro 3a cneT ee yBjiancHeHHH. 
9 tot $eHOMeH npn H3MepeHHH TpaHcnnpaftHH xbohhhx b IOhchom IIpaMopBe (Yccy- 
Phhckhh 3 anoBeftHHK) mh HaSjuoftajiH oaeHB peftKO, noaTOMy He npnftaBajin eMy 
SojiBinoro 3HaneHHH. IIo-BHftHMOMy, ocoSne KJiHMaTHnecKHe ycjiOBHH ropn OSnan- 
hoh, xapaKTepa3yiom;aecH Sojiee 3HauHTejiBHOH pa3Hnn;eH BOftHHx HOTeHftnajiOB 
XBOH H B03ftyxa, HeM B IOJKHOH HaCTH IIpHMOpBH, CHOCoSCTByiOT BOCHpHHTHK) HO- 
KpoBHHMH TKaHHMH noSeroB aTMoc^epHOH Bjiarn. rtpaMenaTejiBHo, hto hmchho 
Abies nephrolepis (Trautv.) Maxim. BHftejmeTCH b 3tom OTHomeHHH. B onHTe 
c HCKyccTBeHHHM o6e3BoncHBaHHeM ftepeBBeB (KajiHHHueHKo, 1973) oto pacTeHae 
ocTaBajiocB caMtiM npncnocoSjieHHHM k HeftocTaTKy nouBeHHon Bjiarn no cpaBHe- 
HHK) C ftpyrHMH XBOHHHMH BHftaMH. 

norjionjeHHe aTMoc^epHOH Bjiarn 6hjio TaKnce ftOBOJiBHo oShhhhm y Picea 
koraiensis Nakai, pence OTMenaJiocB y P. ajanensis h oneHB peftKO y Pinus koraien- 
sis. Bo BpeMH H3MepeHHH TpaHcnnpaftHH y Abies nephrolepis n Picea koraiensis 
norjioEfteHne xBoefi Bjiarn nacTO npeoSjiaftajio Haft BHfteneHHeM (TaSji. 1). Ha bh- 
coTax 500 h 900 m Haft yp. m. KJiHMaTHnecKHe ycjiOBHH 3a cueT npoHBJieHHH tom- 
nepaTypHOH HHBepcnn pa3jrauaiOTCH cjiaSo. OftHano b KOHKpeTHHe ftHH H3MepeHHH 
ohh ona3ajiHCB cym;ecTBeHHo pa3JiHHHHMH: Tenjiee h cyme 6hjio Ha BHCOTe 500 m 
Haft yp. m. B to nee BpeMH SojiBnme pa3JiHHHH b hht6hchbhocth TpaHcnnpaftHH 
y pacTeHHH oftHoro BHfta Ha pa3HHx BHCOTax oSHapynceHH He 6hjih, no-BHftHMOMy 
BHpaBHHBaHne npoH3omjio 3a cneT Sojiee HHTeHCHBHoro ftBnnceHHH B03ftyxa Ha 
BHCOTe 900 m Haft yp. m. BnftOBHe ocoSeHHocTH TpaHcnnpaftHH 6hjih 3aMeTHHMH . 
MaKCHMajiBHan ee HHTeHCHBHOCTB HaSnioftajiacB y Acer ukurunduense , a H3 xboh¬ 
hhx — y Pinus koraiensis . Y nocneftHero TpaHcnnpaftHH OKa3ajiacB HanSonee 
Pobhoh. PaHee noftoSHne 3aK0H0MepH0CTH 6hjih bhubjichh E. n. KajiHHnueHKO 
(1968) h HaMH b mnpoKOJiHCTBeHHo-XBOHHHX Jiecax YccypHECKoro 3anoBeftHHKa. 

HeJiB3H He 3aMeTHTB HH3Kyio TpaHcnnpan;Hio y Picea koraiensis no cpaBHeHHio 
c P. ajanensis ., nepBan BHme 550 m Haft yp. m. b ycjiOBHHx ropn OSnauHofi He 
noftHHMaeTCH, xapaKTepH3yeTCH SojiBmen cnopocTBio pocTa h Sojiee oKpyrjion 
xBoefi, neM BTopoe pacTeHne. Bo3MoncHo, Bjiara Ha pocT h pa3BHrae pacxoftyeTCH 
6ojiee npoftyKTHBHO y P . koraiensis , neM y P. ajanensis. 

CpeftH pacTeHHH Ha BepmHHe ropn OSnauHOH HanSonee HHTeHCHBHofi TpaHcnn- 
pau;HH 0Ka3ajiacB y Arctous alpina (Ta6n. 2). 3to pacTeHne HMeeT SojiBmon 3anac 
BoftH b noft3eMHHx opraHax, ftocTnraiom;Hx HecKOJiBKHx MeTpop. ^obojibho 3Hann- 
TejiBHOH 6njia TpaHcnnpaftHH y Betula lanata % a HaHMeHBmen — y Picea ajanensis. 
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TpaHcnnpan;HH y Pinus pumila HecKojit- 

KO BHme; n3M6H6HnH BeJIHHHHH TpaHC- 
nnpan;HH y 3Toro pacTeHHH 6 hjih Han- 

M6HBmnMQ. 

HtoSh npocjieji;HTL H3MeHeHne HHTeH- 
chbhocth TpaHcnnpan;HH y pacTeHHH 
OAHOrO BHflia Ha pa3JIHHHHX BHCOTax 
HaA ypoBHeM Mopn, mh bhhhcjihjih ee 
cpejjHioK) BejiHHHHy y Picea ajanensis 
3a nepHo# c 12 ao 15 n (Ha BepmHHe 
ropn oHa SHJia H3MepeHa tojilko b 3to 
B peMH ahh). nojiyneHH cjieji;yK)in;He flaH- 
Htie: HHTeHCHBHOCTL TpaHCHHpan;HH y pa¬ 
cTeHHH Ha BHcoTe 500 m Haji; yp. m. 
cocTaBHjia 0.36, 900 m — 0.16, 1860 m — 
0.14 r/r cup. Beca b nac. 9 th pe3yjit- 
TaTHHe npoTHBopenaT oSiijhm npe;p;cTaBjie- 
HHHM 0 CHHJKeHHH Tp aHCHHp anjHH C yBe- 
jinneHseM b ticoTti Haji; ypoBHeM Mopn. 
Hhcjio ycTLHn; Ha 1 mm 2 njiomaAH xboh 
Picea ajanensis c yBejraneHHeM bhcoth 
H aji; ypoBHeM Mopn hohth He MeHHJioct: 
Ha BHcoTe 500 m — 57 + 2.7, 900 m — 
55 + 2.9, 1860 m — 51 + 1.6, no3TOMy 

CHHJKeHHe HHTeHCHBHOCTH TpaHCHHpaH|HH 
MOJKHO oSbHCHHTL H3MeHeHHeM OKpyjKa- 
iodjhx ycjiOBHH. npn 3 tom mh oSpanjaeM 
BHHMaHne Ha npeoSjiaAaHne nacMypHOH 
noroflH Ha BepmHHe ropH, r^e nacTo #ep- 
JKHTCH «MOJIOHHHH» TyMaH, HpeflCTaBJIHIO- 
n^nn co6oh no cynjecTBy oSjianHHe ckoh- 
jieHHH. B TaKHx ycjiOBHHx flame hobh- 
meHHan cyMMapHan cojmeHHan paflnaijHH 
3aMeTHo He ycHjiHBaeTTpaHcnHpan;HH. Ha- 
6jno,n;aK)TCH cjiynan pe3Koro B03pacTaHHH 
HHTeHCHBHOCTH TpaHCHHpaiJHH, HO TaKHe 
noroflHHe CHTyan;HH cpaBHHTejitHO peflKH. 
Hmchho noaTOMy HaM He yflajiocb nojiy^HTb 
flaHHHe no TpaHcnnp anjnn y H3ynaeMHx 
pacTeHHH npn oflHHaKOBofi norofle. 

CypoBHe ycjiOBHH cym;ecTBOBaHHH Pi¬ 
cea ajanensis Ha BepmHHe ropH OSjiaHHon 
neTKo 0Tpa3HJiHCb Ha pa3Mepax xboh: Ha 
BHcoTe 500 m Ha# yp. m. fljraHa xboh 
6njia 17.4+1.7, a Ha BepmHHe— tojil- 
ko 10.2 + 1.5 MM. 

CoflepmaHne boah b jihctlhx hbjih- 
eTCH H0Ka3aTejieM BOflooSecneneHHocTH 
pacTeHHH, a HHorfla (xoth h kocbchho) 

’ MomeT 6 htl CBH3aH0 c npnoSpeTeHneM no- 
SeroM OT^ejiLHHx npn3HaK0B KcepoMop(|)- 
hocth (yKopaHHBaHne xboh, ycHjieHne 
BocKoo6pa30BaHHH h np.). ^aHHHe 0 co- 
AepmaHHH bo^h b xBoe pacTeHHH H3 pa3- 
hhx MecTooSnTaHHH npejiiCTaBjieHH b 
T aSji. 3. MnHHMajiLHoe KOJinnecTBO BJiarn 
coAepmajiocL b XBoe BToporo rojj;a (bto-. 
pon BereTan;HH) Picea ajanensis h Abies 
nephrolepis , pacTynjnx Ha BepmHHe ropH. 
Mh CHHTaeM, hto yMeHtmeHie co^epjKa- 



TAEJIHIJA 2 

HHTeHCHBHOCTB TpaHcnnpaAHH (r boabi Ha 1 r CHp. Beca b h) 
thhhhhhx psicT 6 Hnn Ha BepmHHe ropH 06 jiaHHon 29 VIII 1979 b ycjiobhhx 
nepeMeraoH o 6 jia t mocTH c npeo 6 jia^aHneM npnMoro cojraeHHoro ocBem;eHHH 
(B CpeffHeM 0.7 Kajl/CM 2 *MHH) 


Bhh 

BpeMH H3MepeHHH 

CpeAHHe BeJIHHHRbI 3a 
nepnofl HSMepenHH 

12.00-12.25 

12.30-12.45 

12.50-13.05 

13.10-13.25 

13.30-14.00 

14.05-14.20 

14.25-14.45 

14.50-15.10 

i 

s 

es w 

o “ 

X s 
ctf tf 
QR) 

H ft 

ft° 

® .. 

G a3 

S ft 

a * 

i s 
§§■ 
n m 

Picea ajanensis 

-0.54 

0.18 

0.26 

0.10 

0.10 

0.45j 

0.37 

0.18 

0.14 



Pinus pumila 

0.18 

0 

0.14 

0.10 

0.46 

0.28 

0.16 

0.34 

0.20 

21.0 

67 

Betula lanata 

1.35 

0.08 

0.25 

0.39 

0.66 

0.48 

0.19 

0.65 

0.50 



Arctous alpina 

1.31 

0.38 

0.19 

0.53 

0.59 

0.53 

0.50 

1.54 

0.69 




HHH BOAH B XBOe HBJIHeTCH CJie^CTBHeM 3aTpyAHeHHH B CHaSjKeHHH HaA3eMHHX 
OpraHOB pa6T6HHH BOftOH B yCJIOBHHX MefliJieHHOrO OTTaHBaHHH H nporpeBaHHH 
hohbh BecHofi h b Hanajie JieTa. B 3to BpeMH, no HamiM AaHHHM, nccjieAOBaHHHM 
KajiHHHHeHKO (1968, 1973) b IIpHMopi>e n K). E. Hobhijkoh (1971) b Kapejinn, 
xboh rojioceMHHHHx co,n;ep;KHT HanMeHBmee KOJinnecTBo boah. 3to npenme Bcero 
othochtch k nepe3HMOBaBmeH xBoe BToporo roAa. IIo-BHAHMOMy, HeAOCTaTOK boah 
b nonBe Ha CKJioHax ropn OSjianHon HaSjiiOAaeTCH n b Sojiee no3AHee BpeMH Bere- 
Tan;HH. 

HHTepecHo coBnaAeHne (TaSji. 3) coAepjKaHna boah b XBoe y Picea koraiensis 
n Abies nephrolepis. Kan mh yjne ynoMHHajra, y 3 thx pacTeHHH nacTO nponcxoAHJio, 

TAEJIHIJA 3 

CoAepjKaHne boah (npoii;eHTH) b XBoe nepBoro h BToporo roAa rojioceMHHHbix, 
pacTymnx Ha pa3JiHHHHX bbicothbix ypoBHHX Ha rope OftjiaHHofi (1 VIII 1979) 


BbicoTa nan 
ypoBHeM 
MOPH, M 

Picea ajanensis 

Picea koraiensis 

Abies nephrolepis 

1 ron 

2 ro«a 

1 toa 

2 roAa 

1 toa 

2 roAa 

500 

64.0+0.1 

60.8+0.3 

62.0+0.3 

54.0+0.2 

62.6+0.2 

54.1+0.2 

900 

67.0+0.2 

62.1+0.2 

— 

— 

65.0+0.3 

57.3+0.1 

1860 

66.8+0.2 

50.7+0.4 

— 

— 

57.4+0.1 

52.9+0.2 


IIpHMeqaflHe. OGpasijbi xboh Abies nephrolepis b3htbi Ha BbicoTe 1350 m Haa yp. m., r^e pacTeHHH 
COCeACTByiOT C KaMeHHCTblMH OCbinHMH, BKJIHHHBaiOmHMHCH B nHXTOBO-eJIOBblfi Jiec. 


norjiom;eHHe BJiarn BMecTO HopMajitHon TpaHcnnpan;HH. IIo-BHAHMOMy, pa3Hiie 
bhah pacTeHHH MoryT HMeTt cxoAHHe npn3HaKH aAanTan;HH k HeAOCTaTKy BJiarn 
(o TeMnepaTypHOM $aKTope tobophtb He hphxoahtch, Tan KaK P. koraiensis Bume 
550 m HaA yp. m. b panoHe HCCJieAOBaHHH He noAHHMaeTcn). 

CaMon nmpoKon 3KOJiorHnecKOH miacTHHHOCTBio cpeAH Ha3BaHHBix pacTeHHH 
oSjiaAaeT P. ajanensis , KOTopan pacTeT h b AOJiHHe, n Ha BepnraHe ropH OSjiaHHofi. 
BepoHTHO, 3 to pacTeHne, HMeiomee caMtin bhthhytbih b nmpoTHOM HanpaBjieHHH 
apeaji no cpaBHeHnio c ApyrnMH xbohhhmh BHAaMH, oSjiaAaeT noBHmeHHon cno- 
CoShOCTBK) K BiipaBHHBaHUK) «KOpHe-JIHCTOBOrO HeCOOTBeTCTBHH» (Ka3apHH, 1969) 
hjih, no Hamefi TepMHHOJiornn, «k coKpameHHio rpaAHeHTa oSMeHa BenjecTBaMH h 
aHeprnefi b cncTeMe pacTeHne—cpeAa» (HepHHmeB, 1974). 

«KopHe-JincTOBoe HecooTBeTCTBne» npoHBJineTCH y xbohhhx bhaob, ocoSeHHo 
y P. ajanensis , b HeSjiaronpHHTHHe nepnoAH BereTan;HH, KorAa noAana boah H3 
hohbh b HaA3eMHHe opraHH 3aTpyAHeHa. 9to nponcxoAHT jih6o Ha MeAJieHHo ot- 
TanBaiomnx noHBax b ceBepHon nacra apeajioB, jih6o Ha MajiOBjiaroeMKnx KaMeHH- 
cthx noHBax b IOjkhom IIpHMopbe. B TaKnx ycjiOBnnx y xbohhhx ycnjiHBaeTCH 
HHTeHCHBHOCTB BHAejieHHH BocKa Ha aiiHAapMe xboh, neM coKpamaeTCH paCXOA 
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BJiarn nepe3 TpaHcnnpaipiK). IIocjieflHee nponcxo^HT b pe3yjii>TaTe ocjiaSjieHna 
HarpeBa xboh H3-3a yBejraneHHH cneKTpajibHoro OTpajKeHHH CBeTa bockobhmh 
CT pyKTypaMH Ha 3nHjj;epMajii>HHx KJieTKax h b y ctlhhhhx nopax xboh (HepHiimeB,. 
1973a, 6, 1974). B ycjiOBnnx ropH OSjianHon y Picea ajanensis npoH3onuio yMeHt- 
meHne raSnTyca (coKpamemie pa3MepoB xboh h o6m;aH KapjiHKOBOGTb) hoa bjihh- 
hhom xojiojja h B03^encTBHH BeTpa b ycjiOBnnx BucoKoropLH. YcHjieHHe me o6pa- 
30BaHHH BocKa Ha XBoe HanSojiee 3aMeTHHM 6 hjio y Abies nephrolepis b BepxHea 
nacTH ropH OSjianHOH, r^e y 3Toro pacTeHHH yMeHtmeHne raSnTyca BHpanceHo 
cjiaSee, ne m y Picea ajanensis. 

TaKHM o6pa30M, H3MeHeHne cTpyKTypn BereTaTHBHHx opraHOB h coKpanjeHne 
TpaHcnnpai^HH cnocoScTByioT npHcnocoSjieHHio H3ynaeMHX pacTeHHH k TpyjjHHM 
ycjiOBHHM BereTan;HH. 

Hamn pe3yjibTaTH no H3MepeHHio TpaHcnnpaijHH yKa3HBaioT Ha bo3mojkhoctb 
a#cop6n;HH h a6cop6n;HH aTMoc<|)epHOH BJiarn Ha noSerax pacTeHHH. 3to HBjieHne 
3acJiyn{HBaeT cnerjHajibHHx nccJieaoBaHHH. 

B 3aKJnoneHHe oTMenaeM BanmocTb coxpaHeHHH pacTHTe jilhocth panoHa nccjie- 
AOBaHHH, nrpaion^eH BajKHyio BOji;ooxpaHHyio pojib. 
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neparornqecKHH HHCTHTyT. 


yjlK 0014 : 576.S12.S2f.38 


H. Aranosa, B. T. Tpn^) 

0 XPOMOCOMHOit TEPMHHOJIOrHH 

N. D. AGAPOVA, V, G,| G R I P.S ON CHROMOSOME TERMINOLOGY 

OTCyTCTBHe epHHOH oOmenpHHHTOH CHCTeMH KJiaCCH$HKan;HH XpOMOCOM pacTeHHH C03paeT 
TpyflHOCTH npn cpaBHHTejiBHOM aHajiH3e paHHHx pa3JiHHHHx HCCJie^OBaTejien. Abtoph paccMaTpn- 
BaioT nojiB3yioii];yiocH HanOojiBniHM npH3HaHneM cncTeMy A. Levan c coaBTopaMH (1964) h npeg- 
JiaraiOT HeKOTOpHe yTOHHeHHH XpOMOCOMHOH TepMHHOJIOTHH. 

B HacTonm;ee BpeMH b KapnojiorHHecKOH jiHTepaType HeT o6m;enpHHHTOH ch- 
CTeMH KjiaccH$HKan;HH h o6o3HaneHHH pa3HHx Mop^ojiornnecKHX thhob xpomocom. 
Bhjio npep;jio}KeHo HecKOJibKO cncTeM (Battaglia, 1955a, b; Levan et al., 1964; 
Pahuja, 1969; Murin,, 1970; Adhikary, 1974), b HeKOTopux H3 hhx npe,n;jiarajiocL 

0603HaHaTb MOp<|)OJIOrHHeCKHe THHH XpOMOCOM 6yKBeHHO-n;H<|)pOBHMH CHMBOJiaMH, 
a xapaKTepncTHKy napnoTHna AaBaTb b BHji;e $opMyjiH. 

B nocjie^Hee AecHTHjieTHe npej^npHHHTH hohhtkh BBej^eHHH e^HHon chctgmh 
xoth 6h jj;jih HeKOToptix oS'beKTOB, Tan KaK Bee Tpy^Hee npoBo^HTb cpaBHHTejibHO- 
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jcapHOJiorn^ecKHH aHajiH3 ,n;aHHHx pa3HHx aBTopoB. Ha napnjKCKOH KOH<$epeHn;HH 
1971 r. StiJia npnHHTa ejjHHan CHCTeMa hjih xapaKTepncraKH h o6o3HaHeHHH xpoMo- 
com ^ejiOBena. PemeHHH KOH^epempiH pacnpocTpamuracb h Ha HeKOTopne 3oojiorn- 
qecKne oS'beKTH (cm. Proceedings of the First International Conference. . ., 1980), 
oflHaKo b OTHomeHHH xpoMocoM pacTeHHH no-npejKHeMy rocno,n;cTByeT TepMHHojio- 
rnnecKoe pa3HOHTeHne. Mencfly TeM B03HHKJia HacymjHan HeoGxojpiMocTb pemeHnn 
aToro Bonpoca. 

Kan H3BecTH0, Mop^ojiornnecKHH ran xpomocomh onpe^ejineTCH MecTonojio?Ke- 
nneM nepBHHHon nepera^KKn — ijeHTpoMepn. CTeneHL acHMMeTpnn xpomocomh 
3 3aBHCHMOCTH OT HOJIOJKeHHH I];eHTpOMepH XapaKTepH3yeT n;eHTpOMepHHH HHfleKC 
{I c ). Ero BejraHHHa BHHHCJineTCH pa 3 Hi>iMn cnocoSaMH: KaK oraomeHne fljiHHHoro 
nnena k KoporaoMy, Koporaoro njiena — ko Been xpoMocoMe (b npon;eHTax), 
#jiHHHoro njiena — ko Been xpoMocoMe (b npon;eHTax). B KapHOJiornnecKHx pa- 
6oTax oneHL nacTo hphbouhtch xapaKTepncraKa xpomocomh (HanpnMep, «MeTa- 
n;eHTpHHecKaH», «aKpon;eHTpHHecKaH» h t. n.) 6e3 ynasaHHH, KaKon chctcmh npn- 
^ep>KHBaeTCH aBTop, KaK bhhhcjihjich n;eHTpoMepHHH HH^eKC h KaKne npejiejiH 
ero 3HaneHHH npnHHMajincB hjih xpomocom onpeji;ejieHHoro Mop^ojiornnecKoro 
Tana. HHorflia aBTopu ccHJiaiOTCH Ha KaKyio-jraSo cncTeMy (name Bcero Battaglia, 
1955a, b hjih Levan et al., 1964), oflHaKo (^aKranecKH nojib3yiOTCH eio npoH 3 - 

BOJIbHO. 

IIocKOJibKy CHCTeMa A. Levan c coaBTopaMH (1964) HanSojiee hojiho OTpancaeT 
see BCTpenaioiijHecH sapnaHTH nojiomemiH. n;eHTpoMepH, OHa npe^CTaBjiHeTCH HaM 
caMofi yflanHon. Mh npe^JiaraeM BHecra b Hee jrnnib HeKOTopne H3MeHeHHH, ho3bo- 
jiHiomHe yTOHHHTb nacTb TepMHHOB, ocoSeHHo KacaiomHxcH acHMMeTpnnHHx xpo- 

MOCOM. 

B cHCTeMe Levan c coaBTopaMH ^jih xapaKTepncraKH xpomocom npe^jiaraeTCH 
Hcnojib30BaTb TOJibKO TepMHHH, oraocnmnecH k nojio;KeHHio n;eHTpoMepH, H He 
peKOMeH,a;yeTCH npnMeHHTb TepMHHH «MeTan;eHTpHHecKaH», «cy6MeTan;eHTpHHecKaH», 
«aKpon;eHTpHHecKaH» xpomocomh. Levan c coaBTopaMH jjonycKaiOT tojibko TepMHH 
«Tejion;eHTpHHecKaH». B to me BpeMH era TepMHHH nojiynnjiH oneHb mnpoKoe 
pacnpocTpaHeHne h npe^CTaBJinioTCH HaM yAoSHHMH, TaK KaK AaiOT bosmojkhoctb 
6ojiee Kparao oxapaKTepH30BaTb xpoMocoMy (HanpnMep, «MeTan;eHTpHHecKaH xpo- 
MOCOMa» — BMeCTO «XpOMOCOMa C MennaHHHM HOJIOJKeHHeM n;eHTpOMepH») h co- 
OTBeTCTByiOT BnojiHe onpe^ejieHHHM Mop^ojiornnecKHM ranaM c cooTBeTCTByiom;HM 
nojio>KeHHeM rjeHTpoMepn (cm. TaSjraijy). 


XapaKTepHCTHKa tiihob xpomocom no CTenemi acHMMeTpHH npn pa3HBix cnoco6ax onpe,n;ejieHHH 

u;eHTpOMepHoro HH^eKca (I c ), % 


HaSBaHHH THITOB XpOMOOOM 

jC_ s 

s + 1 

i°= 1 

s + l 


i° = -L 

S 

MeTaujeHTpH^ecKHe (M) 

50.0—37.5 

50.0—62.5 

100.0—60.0 

100.0-166.6 

CySMeTaijeHTpH'iecKHe (SM) 

37.4-25.0 

62.6—75.0 

59.9—33.3 

166.7—300.0 

Gy6aKpoiieHTpHHecKHe (SA) 

24.9-12.5 

75.1-87.5 

33.2—14.3 

300.1—700.0 

AKpoi^eHTpH^ecKHe (A) 

T ejioi^eHTpa^ecKHe (T) 

12.4-0 

87.6—100.0 

14.2—0 

700.0—~ 


npHMe^aHHe. s — mmaa nopoTKoro nnena, l — jyinHiioro nne^a. 


TepMHHOM «Tejion;eHTpHK» M. White (1945) npeAJioJKHJi Ha3HBaTb tojibko xpo¬ 
mocomh, KOTopne o6pa30BajiHCb BCJie^CTBHe pa3pHBa b oSjiacra r^eHTpoMepn. 
Xpomocomh c n;eHTpoMepoH, pacnojiojKeHHofi 6jih3ko k KOHn;y xpomocomh, oh 
H a3Baji aKpoi^eHTpHHecKHMH. Cwran, hto b npnpoAHOM MaTepnajie He mojkot 6htb 
T ejioi^eHTpHHecKHX xpoMocoM r White <J)aKranecKH Ha3HBaji TepMHHOM «aKpon;eH- 
TpHK» H MOp(j)OJIOrHHeCKH TeJIOrjeHTpHHeCKHe XPOMOCOMH. IIpHMeHeHHe TepMHHa 
«aKpoEteHTpHK» Ha npaKTHKe npe3BHHaHH0 pa3Hoo6pa3Ho, ; hto oneHb 3aTpy^HHeT 
CpaBHHTeJIbHO-KapHOJIOrHHeCKHH aHaJIH3. To me OTHOCHTCH K TepMHHaM «cy6aKpo- 
HeHTpHK» h «cy6Tejion;eHTpHK». Levan c coaBTopaMH (Levan et al., ; 1964) coBep- 
meHHo cnpaBejj;jiHBo CHHTaiOT,- hto TepMHHOJiornH AOJi;KHa 6 htb ocHOBaHa Ha Mop- 
^ojiornnecKHX Ha6Jiio^eHHHx. 


8 BoTaHH^ecKHii HtypHaji, JV# 9, 1982 r. 
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/ 0 Pnc. 1 . CxeMa (no A. Levan et al., 1964 

0 "* *" 1 * c ffonojiHeHHHMn), noKa3HBaio^aH ochob! 

12 5 HHe Mop$ojiornnecKne thhh xpoMocoaj' 

Jl[ 1 —MeTaijeHTpiraecKHe xpomocomh, 2 — C vr 

25.0 -MeTau;eHTpHqecKHe, 3 — cySaKpoijeHTpHqecKHe" 

Jl 4 — aKpoijeHTpHHecKHe, 5 — TenoneHTpiraecKiie** 

37.5 ~— T c — i^eHTpoMepHBiii HHHeKc (oTHomeHHe kopot! 

■ J Koro nne^a k HJiime Bceii xpomocomh. 0 /1 

50.0 •«— /o) * 


He CBH 3 HBan TepMHHOJiornne- 
ckhh Bonpoc c npoSjieMon B 03 - 
HHKHOBeHHH HJIH yCTOHHHBOCTH Te~ 

jiou;eHTpHnecKHx xpomocom (£-xpo- 
mocom), KOTOpHM nocBHin;eH PH^ 
HCCJieaoBaHHH (Levan, Emsweller, 1938; Darlington, 1939; Lima-de-Faria, 1949, 
1953,, 1956; Marks, 1957; Jones, 1978, h ap«)> mh npe^jiaraeM cnnTaTb Tejion;eH- 
TpH^ecKHMH xpomocomh, y KOTopHx KopoTKoe mieno Tan Mano, hto ero npaKTH- 
neCKH HeB03M05KH0 H3MepHTL 06 HHHHMH MeTO^aMH H H03T0My RJIH. XpOMOCOM TaKOro 
rana no cymecTBy HejiL 3 H BHHHCJiHTb n;eHTpoMepHHH hhaokc. TaKHM o6pa30M r 
Tejion;eHTpHnecKHe xpomocomh AencTBHTejiLHo pe3KO OTjinnaiOTCH ot Bcex APyrnx 
Mop^ojiornnecKHx thhob xpomocom («aTejion;eHTpHnecKHx», no Levan et al., 1964). 

Xpomocomh c KopoTKHM H3MepHMHM njienoM jiynme Ha3HBaTL aKponjeHTpnne- 
ckhmh n cy6aKpon;eHTpHnecKHMH (TepMHH White, 1945, cooTBeTCTByromnn xpoMOCOMaM 
c cySTepMHHajiLHon n;eHTpoMepon; st — y Levan et al., 1964). 

JJjih yHH(|)HKan;HH pe3yjibTaTOB KapnojiornnecKnx HCCJieAOBaHHH mh npeAJiaraeM 
cjieAyiom;ee. 

Bo-nepBHx* onpeAejiHTb ijeHTpoMepHHH HHAenc nan OTHomeHne (b npon;eHTax) 
Ajihhh KopoTKoro njiena k Rjmne Been xpomocomh, nan bto npeAJiojneHo Ha Ila- 
pnjKCKon KOH(|)epeHn;HH 1971 r. ajih xpomocom nenoBena, a b 1980 r. hphhhto Taione 

AJIH OHHCaHHH XPOMOCOM HeKOTOpHX AOMamHHX JKHBOTHHX. Bo-BTOPHX, npnHHTB 
cxeMy Levan c coaBTopaMH (1964), AonojmeHHyio HaMn (pnc. 1). 

Mh peKOMeHAyeM pa3jranaTb cjieAyiom;He thhh xpomocom: 

1) MeTan;eHTpHnecKHe — c ijeHTpoMepHHM hhaokcom I c ot 50.0 ao 37.5%, 
b cnynae HeoSxoAHMocTH mojkho BHAejiHTb ran hcthhho MeTaijeHTpHnecKne xpo¬ 
mocomh, hjih MeTan;eHTpHHecKHe b y3KOM CMHCJie c I c =50%; 

2) cy 6 MeTan;eHTpHHecKHe — c 1° ot 37.4 ao 25.0%; 

3) cy 6 aKpon;eHTpHHecKHe — c I c ot 24.9 ao 12.5%; 

4) aKpoijeHTpHHecKHe - c I c ot 12.4 ao 0%, Tournee, ao npeAejia, KorAa H3Me- 
peHne Majioro njiena oShhhhmh MeTOAaMH cTaHOBHTcn 3aTpyAHHTejii>HHM, t. e. 
ero BejiHHHHa HaxoAnTCH b npeAejiax oihhSkh H3MepeHHn; 

5) Tejion;eHTpHHecKHe — xpomocomh c BejranHHOH Majioro njiena, MeHbmen 
tojiiahhh (AnaMeTpa) xpomocomh (hphboahtch Ta6jiHii;a ajih nepeBOAa 3HaneHHH 
n;eHTpoMepHHx hhaokcob npn pa3HHx cnocoSax hx onpeAejieHHn). 

Oahoh H3 cjiojkhhx npoSjieM, c kotopoh CTajiKHBaeTCH KapnoJior, HBjineTca 
nojiyneHHe AocfoBepHHx AaHHHX 0 BejinnHHe h CTeneHH acHMMeTpnn xpomocom, 
HTO HeoSxOAHMO AJIH OTHeceHHH HX K OHpeAOJIOHHOMy MOp<|)OJIOrHHeCKOMy THny. 
Bonpoc 0 KpHTepHH OTSopa MeTa(|)a3HHx njiacTHHOK ajih Mop^oMeTpnnecKoro 
aHajiH3a mnpoKo o6cy>KAajiCH b AHTOJiornnecKOH jiHTepaType. OcoSeHHO TpyAHbi 
B 3TOM OTHOmeHHH oS'beKTH, y KOTOpHX XpOMOCOMHHe napbl 6JIH3KH no pa3MepaM 
h CTeneHH acHMMeTpnn. B pnAe cjiynaeB BHHHCJieHne cpeAHnx BejranHH HeB03- 
mojkho, TaK nan xpoMOCOMHHe napH He HAeHTH<|)HAHpyK)TCH. HHorAa 3 to xapaK- 
TepHo a«Jih rpynnn xpomocom, HHorAa — ajih Bcero HaSopa. HacTo ocjiojKHneT 
KapTHHy pa3Han CTeneHb coKpameHHH njien — AH(|)(|)epeHn;HajibHaH cnnpajiH3a- 
h;hh. CTeneHb ee npoHBJieHHH pa3JinnHa y pa3HHx oS'beKTOB* HHorAa 3HanHTejibHHO 
OTKJIOHeHHH B BeJIHHHHO H CTeneHH aCHMMeTpHH OTAeJIbHHX XpOMOCOM, HO-BHAH- 
MOMy, MoryT oSmckhtbch hx nepecTpoHKaMH. 

B 3aBHCHMOCTH OT oS'beKTa H MeTOAOB HCCJieAOBaHHH B KaJKAOM KOHKpeTHOM 
cjiynae HeoSxoAHMO onpeAejiHTb oS'beM bhSopkh h mctoa oTSopa njiacTHHOK a^ 
H3MepeHHH, a Taione yKa 3 aTb 3to npn H 3 Jio>KeHHH pe 3 yjibTaTOB CBoero HccjieAO^ 
BaHHH. 
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pHC. 2. CxeMaTH^ecKoe H3o6pa;KeHHe xpomocomh nocjie npefl- 
o6pa6oTKH. 

A — MeCTO lUeHTpOMepH He HBJIHeTCH npepHBHCTHM, E — B MeCTe HeHTpO- 
* Mepu HMeeTCH nepepHB ( b —c). 



npaKTHKa npHM6H6HHH HOJIHKapHOrpaMM MOJKeT ' 1 » 

fiuTb nojie3Ha ajih Toro, hto6h ySejjHTB HHTaTejiH b HeB03- a c * 

tfOJKHOCTH HJj;eHTH(j)HKaD[HH OTJjeJIBHHX XpOMOCOMHHX ® 

nap hjih rpynn, ojjHaKO HaraHflHoe npejtCTaBjieHHe o^KapnoTHne jjaeT Bce-TaKH 
fOJIBKO H^HOrpaMMa — BHCTpoeHHHe B p(OT SoJILIHHX K MeHbmHM) XPOMOCOMH 
na6opa; 3 tot cnocoS npejjnoHHTaiDT b HacTOHmee BpeMH MHorne nccjieflOBa- 
f6JI H. 

Ilpn onncaHHH mgtoahkh cjieayeT o6H3aTejiBHo yKa3HBaTB, ; KaKan npeAoSpa- 
goTKa h KaKofi $HKcaTop Hcnojn>30BajiHCi>. B Tex cjiynanx, Kor^a Ha jjaBjieHHx 
npenapaTax MecTo n;eHTpoMepH He HBjineTCH npepHBHCTHM (pnc. 2, A), jjjiHHa 
xpomocomh ot tohkh a tohkh d 6yn;eT paBHa cyMMe ajihh AByx mien, H3MepeH- 
hhx ot tohkh a ao b h ot b ,n;o d. Ecjih BCJie,n;cTBHe npejjoSpaSoTKH B03HHKaeT 3Ha- 
qHTeJiBHan npepHBHCTOCTB b MecTe ijeHTpoMepn (pnc. 2, B) t jjjiHHa xpomocomh 
gy,n;eT cyMMapHHM pe3yjn>TaT0M H3MepeHHH Ka^oro njieua ot tohkh a ro b h ot c 
no d. ^jih Toro hto6h naHHHe 6 hjih cpaBHHMHMn, Ha pncymce, MHKpo$oTorpa$HH 
h HftHorpaMMe o6n3aTejiBHO nojinceH 6 htb yna3aH Macnrrad. IJejiecoo6pa3Ho TaKJKe 
npHBonHTt Ha HftHorpaMMe TOJimHHy xpomocom, HHane, ocoSeHHo npn yBejraueHHH 
MacniTaSa b cjiynae oneHB MajieHBKHx xpomocom, chjibho HCKajKaeTCH peajiBHan 
napTHHa. TojimjHHy xpomocomh Jiynme H3MepnTB (ecjin bto bo3mojkho) npn 6 ojib- 
jneM yBejiHneHHH, neM to, npn kotopom H3MepnjiacB fljiHHa mien. Ecjih xpoMara^H 
Hanajin pacxoflHTBCH, nnaMeTp xpomocombi cjienyeT H3MepnTB b6jih3h ijeHTpoMepn. 
B Tex cjiyuanx, Korna nnaMeTp cnyTHHKa paBeH nnaMeTpy xpomocomh h mojkct 
6htb H3MepeH, a TeM Sojiee b cjiynanx, Korna cnyTHHK nocTnraeT 3HanHTe jibhoh 
flJIHHH, HeoSxOfliHMO yKa3HBaTB H ee, H BKJIIOHaTB 3Ty BeJIHHHHy B CyMMapHyiO 
njiHHy xpoMocoMHoro HaSopa. 3 to ocoSeHHO BajKHO npn cpaBHeHHH nocjienHefi 
c naHHHMH onpenejieHHH KOJinnecTBa ^HK. Pa3MepH cnyTHHKa mo>kho hpeboahtl 
b Ta6jiHn;e — b rpa(|)e, rne yKa3aH pa3Mep cooTBeTCTByiomero njiena (t. e. njieua, 
k KOTopoMy npHKpenjieH cnyTHHK). 

XpoMocoMHHe napH hjih xpomocomh ranjionnHoro HaSopa Jiynme o6o3HanaTi> 
Phmckhmh n;H(|)paMH. B cjiynae, ecjin hpeboahtch Bee xpomocomh nHHjionnHoro 
naSopa (name Bcero, Korna roMOJiorn He HneHTH^HijHpyioTCH ) t hx o6o3HanaiOT 
apaScKHMH n;H(|)paMH. 

H3JiOH{eHHHe b HacTOHmefi CTaTte peKOMeHnan;HH npenjio^eHH coTpynHHKaMH 
rpynnn SnocncTeMaTHKH BoTaHnnecKoro HHCTHTyTa hm. B. JI. KoMapoBa AH CCGP 
no nopyneHHio penaKr^nn «BoTaHHnecKoro ?KypHajia» h anpecoBaHH rjiaBHHM 
o6pa30M aBTopaM, nenaTaiomHMC h Ha ero CTpaHHqax, c TeM, hto6h jj;octhhb TepMH- 
HojiorHnecKoro enHHOo6pa3HH xoth 6h b paMKax£onHoro H^ypHajia. 
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HOBbin BHfl ASTRAGALUS IGOSCHINAE (FABACEAB) 

c nojiflPHoro ypajia 

R. Y. KAMEL IN, B. A. Y U R T S E V* A NEW SPECIES ASTRAGALUS 
IGOSCHINAE ( FABACEAE ) PROM THE POLAR URALS 

OnncaH hobhh nojiyKycTapHHKOBHH bh^ pojja Astragalus H3 Kcepo$HTHOH ceKipra Xiphidium 
c 3anaflHoro cKJiOHa IIojinpHoro ypajia (BepxoBtH p. Xohjih, 6 jih 3 ftojinpHoro Kpyra). ycTaHOB- 
jieHO ero HaH6ojii>mee poflCTBO c npHajrraHCKO-BOCTOHHOKa3axcTaHCKHM CTenHHM A . arbuscula , 
a He c 3 anaflH 0 Ka 3 axcTaHCKHM A. temirensis. 06cy>KffaioTCH cbh 3 h $jiopn ceBepmax nacTen ypajia 
C KCepO$HTHHMH H KpHOKCepO$HTHHMH KOMHJieKCaMH Ch 6 hPH, BepOHTHHe HyTH HpOHHKHOBeHHH 
CH^npCKHX KCepO$HTOB H KpHOKCepO$HTOB (Hepe3 MeJIKOCOHOHHHK — B 06 X 0 fl 3anaflHOCH6npCKOH 
HH3MeHHOCTH — H Hfcpe3 CaMy HH3MeHHOCTt) H BpeMH HpOHHKHOBeHHH (KpHOapH^HBie HHTepBaJIH 
njiencTOi^eHa, KcepbTepMHnecKHH MaKCHMyM rojion;eHa). Ctbehtch Bonpoc o BKjnoneHHH BH#a 
b «KpacHyio KHHry CCCP». 

B 1958 r. M. M. Ahtohobh coSpajia Ha IIojihphom Ypajie b BepxoBBHX p. Xohjih 
H a KpyTOM Sepery o6pa3HHK HHTepecHoro nojiyKycTapHHKOBoro BHfl;a po^a Astra¬ 
galus . P. Xofijia pacnojioHceHa nyTB HWKHee nepeceneHHH IIojihphhm npyroM 
ochobhoto ypajiBCKoro xpe6Ta h hbjihotch jigbhm hphtokom p. lOHenTa (KDHBHxa) 
b cncTeMe jieBHx npHTOKOB p. Ych. B BepxoBBHX Xohjih HaxojpiTCH oahohmohhhh 
nepeBaji, a HecKOJiBKO ceBepHee — Bepnnma Xofijia-fiocaH. 1 K. H. HromnHa 
onpejj;ejiHjia 3 to pacTeHne KaK Astragalus arbuscula Pall, h BKjiiOHHJia ero b cboh 
KOH cneKT $jiopH TyHAp h peAKOJiecHH Ypajia (HromnHa, 1966). 

npn 6jiHmaHmeM 3HaKOMCTBe c pacTeHneM bhhchhjiocb, hto xoth oho h otho- 
chtch k po^CTBy A . arbuscula , ho 3aMeTH0 orannaeTCH ot Hero ra6nTyajiBHo, h 
rjiaBHoe 3HamiTejiBHo Sojiee mcjikhmh nacTHMH qBeTKa (a bo3mo?kho, h onpacKOH 
BeHHHKa), h npe^CTaBjiHeT co6oh hobhh bhjj;, onncHBaeMHH mime. 

Astragalus igoschinae R. Kam. et Jurtz. sp. nov. (sectio Xiphidium Bunge). — 
Suffrutex ut videtur non altus, caulis parte basali lignescente, ramis hornotinis 
ramosis adpresse pilosis. Stipulae liberae, ima basi petiolo adnatae. Folia 2 (3?)- 
juga, foliolis anguste lanceolato-linearibus saepe falcatis 15—25 mm lg., 1—2 mm 
It. Pedunculi foliis 3—4-plo longiores. Racemi multiflori, subcapitato-coneferti. 
Calyx tubulatus, 6—7 mm lg # , albo-nigroque-pilosus, dentibus subulatis 1.5— 
2 mm lg. Corolla ut videtur pallide violacea (in sicco sordide flavida). Vexillum 
13—14 mm lg., lamina rbomboidea, apice vix emarginata. Alae ca. 12 mm lg., : 
carina 9—10 mm lg., apice obtusa. Legumina arcuatim curvata, sessilia, anguste 
lanceolata, 23—25 mm lg., dense adpresse albo-pilosa, ob pilos nigros intermixtos 
striata, bilocularia. 

E loco unico tantum cognita. 

T y p u s: Ural Polaris (in scheda errore: «subpolaris»), in cursu superiore 
vallis fl. Choila [prope trajectum Cboila], 6 VIII 1958, M. Antonova (LE). 

Affinitas. A. arbusculae Pall, proximus, sed floribus minoribus, vexillo 
13—14 mm lg. (nec 17—19 mm lg.) et ceteris bene differt. 

Species nostra ad bonorem K. N. Igoschinae, florae et vegetationis montium 
Uralensium exploratoris, nominata est. 


1 BDOJIHe BO3M0JKHO, HTO OflHOHMeHHaH peHKa eCTB H Ha BOCTOHHOM CKJIOHe Ypajia B CHCTeMe 
BepxoBHH p. BofiKap, noaTOMy tohho yTBepmflaTB, Ha KaKOM CKJIOHe ypajia coftpaHO 3 to pacTerae, 
HOKa HejIB3H. 
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A . igoschinae npHjBajjJie>KHT k najieapRTHnecKOH ceKn^nn Xiphidium , oahoh 
H3 HanSojiee hojihmop$hhx jihhhh pa3BHTHH b po^e. BjinjKanmHM poACTBeHHHM 
THHOM B CeKAHH CJI6Ay8T CHHTaTB Ka3aXCTaHCKO-HpHajITaHCKO-A>KyHrapCKHH BHA 
A. arbuscula. 9to aobojibho bhcokhh nojiyKyCTapHHK, npenMymecTBeHHo npn- 
ypo^eHHHH k rpymrapoBKaM CTenHHX KycTapHHKOB h neTpo$HTHHx cTenen npn- 
ajiTancKoro n;eHTpa h oKpanHEi Ka3axcKoro MejiKoconouHHKa, ho 3axoAHm;HH 
TaKjKe h b nycTHHHO-CTenHHe neTpo<j>HTHiie rpynnnpoBKH cyxnx HH3Koropnn Upn - 
6ajixami>H h ^HcyHrapHH. K lory, b ropax BocTOUHoro Ka3axcTaHa oh HAeT jihihb 
AO HH3Koropnn JJjRyHrapcKoro AjiaTay, y?Ke b 3aHJiHHCKOM AjiaTay ero 3aMem;aK)T 
no KpafiHefi Mepe A®e pacH, OAHa H3 kotophx — A . gontscharovii Vass. — BCTpe- 
naeTCH bhjiotb ao cpeAHero TeueHHH p. HapHH (ao CeBepHon Oeprama). 3anaA- 
Hee, hohth ot jieBoSepejKBH p. Ypaji h ao rop Yjiyray h OpTOTay, ho oco6eHHo 
oShjibho Ha noAypajiBCKOM njiaTO, MyroA^Kapax h MejioBHx ropax 6accenHa 
p # 3m6h, a TaK>Ke b Typrae BCTpeuaeTCH BecBMa 6jih3Khh, ho Sojiee H3Hin;Horo 
oSjiHKa bha A. temirensis M. Pop. OAHano ypajiBCKHH bha, ho raSnTycy h MejiKo- 
ABeTKOBOCTH HanoMHHaiomHH CKopee A . temirensis , no cym;ecTBeHHHM npn3HaKaM 
$opMH $Jiara h coujieHeHHH KpHJia, a TaK^e no $opMe 3y6uHKOB uameuKH Sjihjko 
k A. arbuscula r OTJinuaHCB ot nocJieAHero 3HauHTejiBHO mohbhihmh pa3MepaMH 
AB6TK0B, a, HO-BHAHMOMy, TaKJKO HHOH HX OKpaCKOH (Ha CyXOM BeHHHKe HeT HBHHX 
CJieAOB aHTon;HaHa) h Sojiee y3KHMH h octphmh 6o6aMH. TaKHM o6pa30M, Kan 3to 
HepeAKo OTMenaeTcn, b GpeAHHH0-EBpa3HaTCK0M ceKTope IlajieapKTHKH Sojiee 
yAajieHHHe APyr ot Apyra pacH, nojRajiyfi, SjinjRe, ue m MeHee yAajieHHHe, Aa 
k TOMy me em;e h npnypoueHHHe k 30He bjihhhhh eAHHofi ropHon chctomh. 

HaxoAKa Ha IIojihphom Ypajie BHAa co ctojib oh6bhahhmh iojkhhmh cbh3hmh — 
$aKT caM no ce6e 3aMeuaTejiBHHH h TpeSyiomHH Sojiee AeTajiBHoro oScyjRAeHHH. 

o HacTonin;ero bpomohh SnryeT MHeHne, hto $Jiopa Ypajia SeAHa 3HA0MHKaMH 
h Ypaji, ecjm n oTjinnaeTCH ot npnjieraioiAHx paBHHH, to jihhib KOHn;eHTpan;HeH 
H6K0T0PHX pa3HOpOAHHX 9JieMeHTOB, CBH3HBaiOin;HX ero C p 93 JIHHHHMH $JIOpaMH. 
MejKAy TeM hhcjio onncaHHHx c Ypajia 9 ha8mhhhhx pac Bee B03pacTaer. n. JI. Top- 
naKOBCKHH (1969) b CBoen CBOAKe no <|)HToreorpa<|)HH Ypajia hphboaht 116 3ape- 
rHCTpnpOBaHHHX B TO BpeMH 9HA8MHKOB (|)JIOpH YpaJia (uaCTHHHO BKJIIOHaeT BHAH, 
BBixoAHH^ne Ha npHjieraiomHe paBHHHti)# IiHHe mojkho c yBepeHHocTBio roBopnTB* 
hto Sojiee 50 xoponrax bhaob 9ha8mhhhh a^ih Ypajia, 3 abcb TaKjRe H3BecTHo okojio 
30 3HAeMHHHHx TaKCOHOB H3 poAa Alchemilla L. h okojio 15 — 20 TancoHOB H3 poAa 
Hierdcium L. flyMaeTcn, hto h 9Ta n;H<|)pa Shctpo ycTapeeT, noc^oJiBRy HacTon- 
t T\vf vf cHCTeMaTnnecKHH nepecMOTp $jiopH Ypajia em;e He HannHajicn# Jlynmee TOMy 
AORa3aTejiBCTBO — HaxoAKa HOBoro BHAa acTparajia Ha IIojihphom Ypajie. 

HpeSBHHaHHO BajRHO H TO, HTO HOBHH 3HA6MHK ypaJIBCKOH $JIOpH HBHO JieCO- 
CTenHOHi npnpoAH h HarjiHAHo AOMOHCTpnpyeT cbh3b $jiopH Ypajia c $jiopaMH 
Ka 3 axcKoro MejiKoconoHHHKa f IIpHajiTaHCRoro n;eHTpa CTenHoro BHAoo6pa30BaHHH 
(n $jioporeHe3a)* a Sojiee ninpoKO — c KOHTHHeHTajiBHHMH (|)jiopaMH «CH6HpcKoro 
CKJiaAa», cbh3b, BOo6m;e roBopn, HepeAKo oSHapyjRHBaeMyio bo $Jiope Ypajia h 
ocoSeHHo npKO noA^opKHyTyio b kji accHnecRHx TpyAax H. M. KpameHHHHHKOBa 
(1937, 1939). flocTaTOHHO bchomhhtb, hto Ha Ypajie pacTyT Allium hymenorhizum 
Ledeb., A . nutdns L., A obliquum L., Silene dltdicd Pers., Sedum hybridum L., 
Chdmaerlfhodos erecta (L.) Bunge, Oxytropis spicdtd (Pall.) 0. et B. Fedtsch., Pdtri - 
nid sibiricd (L.) Juss., Artemisia sdntolinifolia (Pamp.) Turcz. ex Krasch., A . 6ar- 
gusinensis Spreng. n Apyrne, hto6h ySeAHTBcn b BBnnecKa3aHHOM. OAHano nepe- 
uncJieHHHe BHme bhah Ha Ypajie Bee me xapaKTepH3yiOTCH Sojiee ioh^hhm pacnpo- 
CTpaHeHneM (b npeAOJiax ero jiecocTenHHx panoHOB), a b cjiyuae Astragdlus igo- 
schinde peuB HAeT o IIojihphom Ypajie (oSuhho othochmom k oSjibcth apKTHuecROH 
(Jjiopu). H Bee me aHajiorn 3toh $jiopHCTHuecKOH HaxoAKH Ha Ypajie ecTB. B pHAe 
nyHKTOB CeBepHoro Ypajia mh 3HaeM 3HauHTejii>Hoe hhcjio OTopBaHHux MecTO- 
Haxo>KAeHHH JiecocTenHHx bhaob # Tan, Ha boctohhom CKJioHe CeBepHoro Ypajia^ 
b Gaccerae p. JIhhhh, Ha npyrax 6eperax p. MaHtn nocjie 3HauHTejii>HOH ah3t»iohk- 
h;hh (SjiHH^aHmee ceBepHoe MecTOHaxojRAeHne — panoH KyHrypa) H3BecTH0 MecTO- 
oSnTaHne jiecocTenHoro BHAa Clausia dprica (Steph.) Korn.-Tr.; bo3moh«ho, ; h 
3AecB mh HMeeM AeJio c 3ha8mhhhoh paeon, nocKOJitKy no pHAy MejiKnx npn 3 HaKOB 
pacTeHHH oTjmnaiOTCH ot Bcox $opM 3Toro nojiHMop(|)Horo Aa?Ke Ha IOjkhom Ypajie 
BHAa. Ha boctohhom me CKJioHe CpeAHero Ypajia b oKpecTHocrax BepxoTyp bh 
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HaxojjHTCH aajieKo oTopBaHHoe MecTOHaxomABHHe npenMymecTBeHHo io>KHoypanb- 
CKoro aHAeMHHHoro BHAa acTparaaa H 3 ceKHjHH Xiphidium (ho H 3 apyrofi rpynnH 
poacTBa, Hencean A. igoschinae) — A . karelinianus M. Pop. (naoanpoBaHHo npo- 
H 3 pacTaeT n b pafioHe KninTHMa Ha CpeflHeM ypajie). Ha 3anaAHOM cKJioHe Ce- 
BepHoro ypaaa, b SaccenHe p. Bnmepn, H 3 BecTHH MecTOHaxoacAeHHH, aajieKo 
OTopBaHHBie ot ochobhoh uacTH apeaaa, npeHMymecTBeHHo HWKHoypaabCKoro 
(ho BCTpeaaiomerocH Taione b oTopBaHHHX MecTOHaxoHCAeHnnx b JKnryanx, Ha 
06m;eM CnpTe h IIoaypajibCKOM njiaTo) BHAa acTparajia — A. helmii Fisch. H y aToro 
BH^a ecTb npoMe>KyTOHHHe MecTOHaxoncAOHHH Ha CpeflHeM ypaae (Ha «KaMHnx» 
p. HycoBon); cynjecTByeT h HeKOTopan 3aMeuaTeabHaa aHaaornn b poACTBeHHHx 
CBH3HX aToro BHAa h A. igoschinae. A . helmii npnHaAaeacHT He 6 oabmoH h BecbMa 
o 6 oco 6 jieaHon ceKHjHn Helmia Bunge, b KOTopofi oh Han 6 oaee 6 jih30K k npnajiTafi- 
cKo-ajiTancKOMy A. depauperatus Ledeb#, H 3 BecTHOMy Taione H 3 KoKaeTaBCKon 
B03BHmeHH0CTH h H3 npncaHHCKHX pafioHOB Cn 6 npn. Ilpn 3 tom HanGojiee ceBepHHe 
MecTOHaxojKfteHHH A. helmii Ha ypajie b Sacceime BnmepH HaceaneT oco 6 aa 
paca — var. permiensis (C. A. Mey.) Kryl., bo3mohcho, aaace oco6hh bha (oHa h 
6 HJia BnepBHe onncaHa KaK caMocToaTejibHHH bha), h HMeHHO 3Ta paca HanSoaee 
6 jin 3 Ka k A. depauperatus . B to me BpeMa Ha Gojibmefi TeppnTopnn Ka 3 axcKoro 
MejiKoconoHHHKa pacnpocTpaHeH bha h3 toh ace cemjHH, ho 6 oaee yAaaeHHHH — 
A. kasachstanicus Golosk#, a em;e 3—4 BHAa H 3 BecTHH h 3 fl,acyHrapnn, TaHL-UIaHH 
h MoHrojiHH. Ha o6ohx cKJioHax ypaaa b ceBepHofi ero uacra BCTpeaaeTca Taaace 
Scorzonera ruprechtiana Lipsch. et Krasch. — cySaHAeMHHHHH bha, aobojilho 
mnpoKO pacnpocTpaHeHHHH no ypaJibCKOMy xpe 6 iy (bhjiotb ao rySepanHcKHX 
rop k lory), ho n3BecTHHH Tanace H3 paAa peanKTOBHX MecToo 6 irraHHH Ha H3Becr- 
hhkobbix oSHaaceHnax ceBepa eBponencKOH Hacra CCCP ot pen nnHern h Me 3 eHH 
AO BepxoBHH p. neaopH, rAe b SaccenHe Hanna h HaxoAHTca caMHH ceBepHHH 
nyHKT ee oSHTamia. A MeacAY TeM Sanacanmnn S . austriaca Willd. — mnpoKO 
pacnpocTpaHeHHHH eBpa 3 naTCKnn aecoCTenHofi bha. B Sacceime p. Hhhh, a Taaace 
b Sacceime p. ycH (Ha p. Kohchm — npnnoaapHHH ypaa) HaxoAaTca caMHe ce¬ 
BepHHe b EBpone MecToo0HTaHHa npenMymecTBeHHo aecocTenHoro h neTpo<|)HTHo- 
cTenHoro BHAa Artemisia sericea Web. ex Stechm., b Sacceirae Typn — Helicto- 
trichon desertorum (Less.) Nevski, Phleum phleoides (L.) Karst. Em;e 6oaee oSHaHH 
Ha CeBepHOM ypaae (aacTo nocae 3HaanTeabHHX ah3t>iohki];hh) MecTonaxoacA^Hna 
paAa peanKTOBHx thhob «naeficTon;eHOBoro aecocTenHoro KOMnaeKca» ch6hpckoh 
npnpoAH, BnepBHe BtiAeaeHHoro H. M. KpameHHHHHKOBHM h oScyacAaBmeroca 
b anTepaType no SoTaHnaecKon reorpa$HH ypaaa (ropaaKOBCKHH, 1969). ,I(o 
p. KoaBH H3BecTHLi MecTOHaxoHCA^HHH Vicia multicaulis Ledeb., ao BepxoBHH 
p. Coclbh — Bupleurum multinerve DC., ao BepxoBHH p. JI 030 BH — Phlox si - 
birica L., ao IIoaapHoro ypaaa — Trifolium lupinaster L., a Tanace paAa APyrnx 
bhaob, CBa3HBaeMLix b cBoeM pacnpocTpaHeHHH Ha ypaae c KOMnaencoM cbctahx 
ancTBeHHHaHHKOB, 6opoB h 6epe3HHKOB (HanpnMep, Saussurea controversa DG., ; 
Veronica spicata L., Arenaria (Eremogone) saxatilis L., Poly gala comosa Schkuhr, ; 
Anemone sylvestris L., Artemisia armeniaca Lam., Astragalus danicus Retz.). 

H, HaKOHen;, Ha CeBepHOM, IIpHnoaapHOM h Aaace noaapHOM ypaae HMeioTca 
MecTOHaxoacAeHHH em;e paAa ropHocHSnpcKHx h aecocTenHHx no CBoen npnpoAO 
bhaob. npeacAe Bcero H3 hhx caeAyeT ynoMHHyTL Asa 3aMeaaTeabHHx bhaomhhhbix 
BHAa — Linum boreale Juz. (IIoaapHHH ypaa — OTAeatHne nyHKTH CeBepHoro 
h CpeAHero ypaaa), poactbchhhh rpynne aaTaHCKo-THHLmaHCKO-aaaHCKHX bhaob — 
L . altaicum Ledeb. ex Juz., L. atricalyx Juz., L. karataviense Pavl., h Eritrichium 
uralense Serg. (CeBepHHH, CpeAHHH h IOhchhh ypaa, pe 3 KO ah3t>iohkthbhhh), 
poACTBeiiHHH npeHMym;ecTBeHHO cpeAHecHSnpcKOMy (ot CaaanpcKoro Kpaaca ao 
EHHcea n 3anaAHoro CaaHa) E. pectinatum (Pall.) DC. JJ^Rjiee b BepxoBbax p. Boh- 
Kap HaxoAaTca caMHe ceBepHHe MecTOHaxoacAOHHa Allium strictum Schrad. h 
Gypsophila uralensis Less. 

Bee BLimenepeaHcaeHHHe npnMepn CBHAOTeabCTByioT o tom, hto poat aeco¬ 
cTenHoro (h naeHCTon;eHOBO-aecocTenHoro) aaeMeHTa bo (|>aope ceBepHHx aacTen 
Vpaaa BecbMa BeanKa, xoth HecoMHeHHo pa3anuHHe aecocTenHHe aaeMeHTH koh- 
AeHTpnpyioTca 3aocb b HeMHornx b o 6 m;eM-TO MecTOHaxoacAOHHax h Ha 6 op hx b bthx 
MecTOHaxoacAOHHax pa3anaeH. lIocKoaLKy no BOCTOHHOMy cnaoHy ypaaa 3 anaAHO- 
CHSnpcKaH aecocTenb hohth 30HaabHoro rana H 3 BecTHa BnaoTb ao 6 accefiHa 
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p. Typn, a Ha 3anaAH0M CKJiOHe Ypajia mu 3HaeM o pa3BHTnn 3Aecb caMMx cesep- 
hhx, hohth ao 57° c. m.* b Espone octpobob JiecocTenn (KyHrypcKoi h KpacHo- 

y<|>HMCKOH), 3HaHHTejILHaH HaCTL JieC0CT8HHHX THHOB C9BepH0r0 YpaJia M05K9T 
paccMaTpHBaTLCH Kan HacjieAne KcepoTepMHHecKHx nepnoAOB nocTHJi9HCTon;9Ha 
(cpeftHero rojion;eHa). OAHaKo mu 3HaeM h to, hto Ha TeppHTopnn CpeAHero Ypajia 
HBHO HaSjIIOAaeTCH CHHJKeHHe HHCJia pejIHKTOBBIX MeCTOHaXO>KA9HH0 JI9C0CT3HH&IX 
thhob (cjieACTBne cym;ecTBOBaHHH 3 aocb h Ha K)>khom Ypajie b njieHCToa;9H3 p3$y- 
rnyMa nepHeBon Taira h nepHOJiecLH). KpoMe Toro, Ha IIojihphom h IIpHnojinp- 
hom h oTHacm CeBepHOM Ypajie HaxoAHTcn Han6ojiee BajKHua n;eHTp coBpoM9HHoro 
3HA0MH3Ma ypaJILCKOH $JIOpH. IIOBTOMy, HOMHMO H9C0MH9HH0r0 H))KHOrO HyTH 
HpOHHKHOBeHHH CH6npCKHX HJieHCTOABHOBO-JieCOCTBHHHX THIIOB, MU o5H3aHf>I 
Taione y^HTHBaTb bo 3 mo>khoctl h 6ojiee ceBepHoro nyra o6M9Ha bthmh TnnaMH, 
HanpiiMep nepe3 IIojiHpHBii Ypaji, lor flMajia, rtiAaH, IlyTopaHy, t. e. nepe3 
ceBepHyio (HHHe TyHApoByio h JiecoTyHApoByio) nacTL 3anaAHOCH5npcKoi HH3- 
MeHHocTH. 9Ta (hjih APyran ceBepHan) Tpacca Morjia (fryHKijHOHHpoBaTb jihihb 
B JiaHAma$THO-KJIHMaTHHeCKHX yCJIOBHHX, Cym;eCTBeHHO OTJIHHaiOIAHXCH OT HMH9 
rocnoACTByionpix b 3anaAHOCH6HpcKoi hh3M9hhocth — CTpaH9 nporpeccnpyiomero 
3a6ojiaHHBaHHH BOAopa3AejiOB. E[o3TOMy pent mo>k3T hath jihhil o KpnoapHAHbix 
HHTepBajiax no3AHero HJieicToijeHa — BpBMeHH rocnoACTBa «TyHApocTenHoi» (cy- 
meeTBeHHO — TpaBOHAHOH) $ayHH H TpaBHHHCTBIX CH0p0B0-nbIJILIi;8BHX K0MHJI3K- 
COB C HOJIHHHMH, MapeBHMH H T. A- (JIaBpeHKO, 1981). JJoCTaTOHHO BCHOMHHTL Hpo 
HeAaBHioio HaxoAKy lopnSeicKoro MaMOHTa Ha rtiAaHCKOM n-OBe (rpaHb njieicTO- 
n;eHa h rojion;eHa) h npo HaxoAKH BepxHenjieicToii;eHOBoi cairn b 3anaAH0M IIp8A- 
ypajibe Ha 62° c. m. (JIaBpeHKO, 1981, KapTocxeMa 2 — 3anMCTBOBaHa H3 moho- 
rpa$HH BaHreHreiM, 1977). IIocKOJibKy caira — oco6emio xoponrai HHAHKaTop 
xapaKTepa JiaHAma$Ta h pacTHTejibHOcra, nocjieAHHH HaxoAKa hmobt npHMOB ot- 
HomeHne k Bonpocy o BpeMemi h ycjiOBHHx Smioro paccejieHHH Kcepo^HTOB (h 
KpHOKcepo(J)HTOB) Ha npnjieraioiAHx k Ypajiy TeppnTopHHx. IIpeAejibHaH kohth- 

HeHTaJIbHOCTb KJIHMaTa, KOMHOHeHTaMH KOTOpOH 6bIJIH CKyAOCTb 3HMHHX H JieT 
HHX OCaAKOB, KOpOTKOe, XOTH, BepOHTHO, COJIHeHHOe H C CyXHMH B8TpaMH JI8TO 
h KpaHHeMopo3Htie MajiocHe>KHHe hjih hohth 6eccH8>KHbie 3 hmbi 6mjih Sjiaro- 
npHHTHH AM nmpOKOrO paccejieHHH Ch6hPCKHX KCepO$HTOB H Me3OKCepO(|>0TOB 
(b tom HHCJie h o6nTaioin;Hx b coBpeMeHHoi jiecocTenn) b nacranHo h hojihoctbio 
6e3JiecHHX JiaHAma$Tax, a TaK>ne am BCTpenHoro paccejieHHH ajibnnicKHx h apK- 
THHeCKHX KpHOKCepO$HTOB. IIoBTOMy B COBpeMeHHOH ypaJIbCKOH JiecocTenn h b pe- 
JIHKTOBOH $JIOpe H3BeCTHHKOBHX H HepHAOTHTOBHX CKaJI, IIjeSHHCTBIX OCbinei, 
rajienHHKOB 6ojiee ceBepHBix pen Ypajia, no-BHAHMOMy, cjieAyeT pa3JiHnaTb Hacjioe- 
hhh pa3HHx nepnoAOB BKcnaHCHH Kcepo^HTOB — 6ojiee MOJioAoro (KcepoTepMHne- 
CKoro nepnoAa rojioijeHa) h 6ojiee aPObhhx (KpnoKcep hhcckhx $a3 HJieicTon;eHa, 
ocoSeHHO — no3AHero njieHCTon;eHa). 

B nojib3y npoHHKHOBeHHH npeAKa Astragalus igoschinae — pacTeHHH THna 
A. arbuscula — c BOCTOKa oraocHTejibHo ceBepHHM nyreM b Aorojion;eHOBoe BpeMH 
mo>kho npusecTH cJieAyiomne apryMeHTH: 1) bha coxpaHHJicn Ha IIojihphom 
Y pajie — b oahom H3 onaroB noBHmeHHOH KOHii;eHTpai];HH Kcepo^HTOB h KpnoKcepo- 
$HTOB CHSnpCKOrO npOHCXOHCAOHHH, 2) BHAOBOH ypOBeHb 060 C 06 jieHH 0 CTH npeA- 
nojiaraeT BpeMH $opMnpoBaHHH BHAa He no3AHee no3AHero njiencTOn;eHa. KpoMe 
Toro, TpeSyeT o6bHCHeHHH h $aKT Sojibrnei 6 jih30cth A. igoschinae k npHajiTaficKO- 
B0CT0HH0Ka3axcTaHCK0My A . arbuscula, a He k 3anaAHOKa3axcTaHCKO-npHypajib- 
cKOMy A. temirensis. 

Bume npHBOAHJiHCb y>ne HeKOTopne npnMepH coxpaHeHHH Ha IIojihphom, 
IIpHnojinpHOM h CeBepHOM ypajie Kcepo^HTOB h KpnoKcepo^HTOB hbho cnGnp- 
CKoro poACTBa. Ho ynoMHHyrtiMH 6ojiee iohchhmh BHAaMH 3Ta K0Hn;8HTpan;HH 
KCepO(|)HTOB H KpnoKcepo^HTOB He HCHepHHBaeTCH. B ropHOTyHApOBOM H P9AKO- 
JiecHOM (jiecoTyHApoBOM) noncax nojinpHoro h CeBepHoro ypajia mojkho yKa3aTb 
em;e Ha Tanne xapaKTepHeiniHe «ch6hpckh8» KpnoKcepo^HJibHHe h xojioaoctohkhs 
Kcepo$HjibHHe bhah, nan apKToajibHHHCKne Kobresia sibirica (Turcz. ex Ledeb.) 
Boeck., Festuca auriculata Drob. h Koeleria asiatica Domin, KaK Car ex sabynsnsis 
Less, ex Kunth., C. pediformis C. A. Mey. (ao xp. AAan), Arenaria {Eremogone) 
polaris Schischk., Lychnis sibirica L. ssp. samojedorum Sambuk (coceAHHe pafioHu), 
Silene repens Patrin h KpnoKcepo^HJibHaH S. paucifolia Ledeb., Alyssum biovula- 
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turn N. Busch, Draba sibirica (Pall.) Thell., Thlaspi cochleariforme DC., Phlojo* 
dicarpus uillosus (Turcz/ex Fisch. et Mey.) Ledeb., Castilleja pallida (L.) Spreng., 
Galium densiflorum Ledeb., a Taione Ha paA «TyHApocTenHbix» no nponcxo>KAeHino 
thdob, HanpnMep Potentilla stipularis L. ^jih aacra bthx bhaob ceBepHHfi nyrb 
HecoMHeHeH, ajih APyrofi aacTH Hejib3H hckjhohhtl Tanase npoHHKHOBemie Ha Ypaji 
C BOCTOKa BAOJIb KttKHOH H 3anaAHOH OKpaHH 3anaAHOCH6HpCKOH HH3MeHHOCTH 
(Ha xojimhctoh paBHHHe c BHxoAaMH KopeHHHX nopoA) b nepnoA HanSojibinero 
pa3BHTHa Ha boctohhom CKJioHe ypajia h b 3 anaAHofi aacTH npnoCba aecocTenmix 
jiaHAma$TOB, t. e. no KpaTaamneMy nyra, cBH3HBaiom;eMy CeBepHbifi—IIojiapHHfi 
Ypaji c HpHajiTaHCKo~BOCToaHOKa3axcTaHCKHM n;eHTpoM JiecocTenHoro h KycTap- 
HHKOBO-CTenHoro BHAOo6pa30BaHHa (h $jioporeHe3a). SKOJiornaecKH otot nyTb 
KaaceTca 6ojiee BepoaTHHM rjih. Astragalus igoschinae, Bo3mo>kho, BpeMa h nyra 
npoHHKHOBemiH npeAKa 3Toro BHAa yAacTca ycTaHOBHTb Sojiee tohho, ecjra 6yA yt 
o6Hapy>KeHH HOBLie MecTOHaxo>KAeHHH nocaeAHero, HanpnMep b Oacceimax tobo- 
6 epejKba pen Ych h Bonnapa hjih b em;e 6ojiee kukhhx pafioHax Ypajia. HobhS 
bha 6e3ycji0BH0 3acjiy>KHBaeT oScToaTejibHoro H3yaeHna, irpeacAe Bcero b KJiac- 
cnaecKOM (nona eAHHCTBeHHOM) MecTOHaxoac a^hhh, BKJiioaaa o6cTOHTejibHyio xa- 
paKTepncTHKy coctohhhh nonyjian;HH, aKOJiornaecKHx ycjioBHH, n;eHOTHaecKoro 
oKpyjKeHna; Jinmb nocae 3Toro MoryT 6 htb peKOMeHAOBami Heo6xoAHMBie Mepti 
oxpaHbi. no CBoefi peAKocTH h HayaHofi 3 HaaHMOcra oh HecoMHeHHO AOJiaceH 6 htb 
BK jnoaeH b «KpacHyio KHnry CCGP»; caeAyeT TaKace nonbrraTbca HHTpoAyijHpoBaTb 
ero b SoTaHHaecKne caAH. 
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E. B. AaeKceeB 

HOBAH CEKIJHH H TPH HOBBIX BHflA POflA FESTUCA 
(POACEAE) H3 MEKCHKH H IJEHTPAJIBHOH AMEPHKH 

E. B. ALEXEEV. A NEW SECTION AND THREE NEW SPECIES 
OF THE GENUS FESTUCA ( POACEAE ) FROM MEXICO AND CENTRAL AMERICA 

OnncaHa HOBan ceKAHH Festuca subgen. Subulatae (Tzvel.) E. Alexeev sect. Glabricarpae 
E. Alexeev n HOBBie bhabi F. hintoniana E. Alexeev H3 MeKCHKH, F . cartagana E. Alexeev 
H3 KocTa-PnKH h IlaHaMBi h F. panamica E. Alexeev H3 IlaHaMH. 

B pe3yjihTaTe npoBeAeHHofi HaMH peBH3HH MHoroancjieHHHx o6pa3n;oB 3JiaKOB 
poAa Festuca L . H3 Mckchkh h IJeHTpajibHofi AMepmui b paA© oTeaecTBeHHBix h 3a- 
py6eacHHx repSapneB 6 hjih onncaHH HOBBie hoapoali, ceKAHH h bhah (AaenceeB, 
1980, 1981). OAHano nojiyaemiLiH HeAaBHo H3 Kbio (K) h BammirTOHa (US) Ma- 
Tepnaji no3BOJinji BHHBHTb em;e HecKOJibKo hobhx TancoHOB 3Toro poAa, onncHBae- 
MHX HHJKe. 
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Festuca panamica (a — a), F. breviglumis (d — u ), F. cartagana (k — h) h F. hintoniana ( o — c). 

a, 0 , k, o — cxeMH njiacTHHOK jdictbcb Ha nonepe^HHx cpe 3 ax; 6 y m, n — tbpdihkh; e, 3, n, c — 3aBH3Hj 
e, u, ji, p — HHJKHHe i^eTKOBHe nemyn; e — BjiarajramHo-njiacTHHOHHoe coHJieHeHne. 

Subgen. Drymanthele V. Krecz. et Bobr. 1934, Oji. CGGP, 2 : 532. 
Lectotypus: F. drymeja Mert. et Koch. 

Sect. Texanae E. Alexeev, 1980, Hob. chct. bhchi. pacT. 17 : 44. 

T y p u s: F . versuta Beal. 

F. panamica E. Alexeev sp. nov. (cm. pncyHon, a—-a). — Planta perennis. 
Innovations extravagiriales, ima basi foliis squamiformibus coriaceis destitu- 
tae. Vaginae fissae, leves, in fibras longitudinales non solutae. Ligulae brevissi- 
mae (usque ad 0.5 mm lg.), truncatae, marginibus brevissime ciliatae. Laminae 
foliorum virides, omnes planae, multinerves, usque ad 8 mm It., subleves, supra 
ecostatae, fasciculis sclerenchymaticis cum nervis conjunctis et marginalibus^ 
cellulis bulliformibus instructae. Culmi leves, usque ad 80 cm alti. Paniculae 
laxae, usque ad 25 cm lg.,. axe et ramulis scabris. Spiculae virides, ovatae, 8.5-^ 
9.5 mm lg., 4—5-florae. Lemmata lanceolata,; dorso apice scabra* nervis 5 ob- 
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scuris instructae, 6.2—6.5 mm 1 g., apice inermia, nec bidenticilata. Paleae secus 
carinas usque ad 1 / 4 — 1 / 3 trichomatibus usque ad 20 p. 1 g. tectae. Antherae 
2—2.5 mm lg. Ovarium apice dense hispidulum. 

T y p u s: Panama, prov. Ghiriqui, 11 km directly WNW of Boquete, W slope 
of Volcan de Chiriqui (Baru), ridges looking down on Portrero Muleto, elfin forest 
dominanted by Ericaceae, elev. 3000 m, the most common and dominant grass in 
the understory, n° 10 244, 20 XI 1975, G. Davidse, W. G. D’Arcy (K). 

Affinitas. A specie proxima F. aguana E. Alexeev axe et ramulis pani- 
culae scabris (nec levibus vel sublevibus), spiculis longioribus (8.5—9.5, nec 
6.5—7:5 mm lg.), 4—5 (nec 1— 3)-floris, antheris longioribus (2—2.5, nec 
1.7—2 mm lg.) differt. A F . swallenii E. Alexeev (species e subgen. Drymanthele 
sect. Aristulatae E. Alexeev etiam Chiriqui incolae est) axe et ramulis paniculae 
scabris (nec levibus vel sublevibus), lemmatibus longioribus (6.2—6.5, nec 5.5— 
6.2 mm lg.) apice inermibus nec bidenticulatis differt. 

Subgen. Subulatae (Tzvel.) E. Alexeev, 1977, Eioji. Mock. o6nj. ncn. npnp., : 
otji;. 6hoji., 82, 3 : 96. 

T y p u s : F. subulata Trin. 

Sect. Glabricarpae E. Alexeev sect. nov. — Innovationes extravaginales. 
Vaginae a basi usque ad 2 / 3 — 3 / 4 integrae. Articulationes vaginali-laminares 
exauriculatae. Ligulae breves, truncatae. Laminae foliorum planae, supra eco- 
statae. Lemmata apice bidenticulata, aristis plus minusve longis inter denticu- 
los egredientibus praedita. Ovarium glabrum. Garyopsis paleis adhaerens* ventre 
profunde excavata, macula hilari caryopsidi fere aequali. 

T y p u s: F. breviglumis Swallen (cm. pncyHOK, d — u)- 

K onncaHHos ceKqira mh othochm kb a Bn,n;a: F. breviglumis Swallen (1950, 
Contr. US Nat. Herb. 29, 9 : 398. T y p u s: Costa Rica, prov. de San Jose, in 
dense oak and bamboo forest near Laguna de la Escuadra,. northeast of El Gopey, 
2000—2200 m, n° 41 998, 16 XII 1925, P. G. Standley — US) is F. chiriquensis 
Swallen(1943, Ann. Missouri Bot. Gard. 30,2 : 116. T y p u s: Panama, Ghiriqui Volca¬ 
no, open places in woods, 1300—1500 m, n°8197,29—30 IX 1911, A. S. Hitchcock — 
US). BHfleMiiqHHH rjih. naHaMH bur F. chiriquensis oTJiimaeTCH ot mnpoKo pacnpo- 
CTpaHeHHos b MeKCHKe h U,eHTpajiLHOH AMepHKe F. breviglumis 6 ojiee fljraHHBiMH 
HHJKHHMH KOJIOCKOBLIMH uemyHMH (cBHme 7.5, a He 1—7.5 MM flJI.), KOpOTKHMH 
3 y 6 uHKaMH HHjKHen ijBeTKOBOH uemyn (,n;o 1, a He ro 2—3 mm rji.) is. octhmh (1.5—3, 
a He 10— 16 mm flJi.). nofloSHo ^pyrnM BHjjaM no^pofla Subulatae btts bh,o;li HMeioT 
Ha 3 HauHTejiLHOM npoTHJKeHHH 3 aMKHyTLie Bj][arajiHni;a h bJ iaraJiHmHo-njiacTHHOH- 
HHe coujieHeHHH 6 e 3 ymen, a ABy 3 y 6 uaTHMH hh>khhmh n;BeTKOBHMH uemyHMH 
is KpynHHMH HHJiLHHKaMH cxo^hh c KajiH$opHHHCKofi F . elmeri Scribn. et Merr. 
H 3 mohothhhoh cBKRisis Elmer a E. Alexeev. OflHaKo ot F. elmeri , Kan is ot ^pyirix 
bh^ob HOApo^a Subulatae , F . breviglumis h F . chiriquensis OTjinuaioTCH tojioh 3 a- 
BH3LI0 — npHSHaKOM BLICOKOH CHei];HaJIH3ai];HH, cSjIHJKaiOmHM HX C BHflaMH HOfl- 

po,n;a Schedonorus (Beauv.) Peterm. 

Subgen. Festuca . 

T y p u s: F. ovina L. 

F . cartagana E. Alexeev sp. nov. (cm. pncyHOK, k — h). — F. dolichophylla 
auct. non Presl: Hitchc. 1930, Gontr. US Nat. Herb. 24, 9 : 574; Swallen, 1943, 
Ann. Missouri Bot. Gard. 30, 2 (FI. Panama, 2, 1) : 116. — Planta perennis, 
caespitosa, innovationibus intravaginalibus (vel mixtis?) praedita. Vaginae fo¬ 
liorum innovationum ima basi tantum integrae, caterae fissae, leves. Ligulae 
brevissimae (usque ad 0.1—0.3 mm lg.), truncatae r margine brevissime ciliatae. 
Laminae foliorum virides, omnes convolutae, 15—23-nerves, 2.4—4 mm It., 
subtus leves, supra 13—21—costatae, trichomatibus sparsissimis usque ad 15 p. 
lg., fasciculis sclerenchymaticis cum nervis conjunctis et marginalibus, infra non 
confluentibus, cellulis bulliformibus minutis instructae. Gulmi leves, usque ad 
70 cm alti. Paniculae laxiusculae, 14—22 cm lg., axe et ramulis levibus. Spiculae 
violaceo-virides, ovatae, 9—11.5 mm lg., 5—6-florae. Lemmata lanceolata, 
dorso tota facie scabra, 5-nervia, 5.7—6.7 mm lg., apice in mucronem usque ad 
0.8 mm lg. producta, nec bidenticulata. Paleae secus carinas usque ad 
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2 / 3 — 3 / 4 trichomatibus usque ad 50 p. lg. tectae. Antherae 2.3—3.5 mm lg. 
Ovarium glabrum. 

T y p u s: Costa Rica, Cartago, inside crater of Volcan Turrialba, elev. ca, 
3100 m, in mud and ash of fire hole, n° 10 853, 8 VIII 1968, R. V. Pohl, G. Da- 
vidse, N. S. F. Grant (K). Paratypi: Panama, Ghiriqui Volcano, near summit, 
3300 m, n° 8220, 29—30 IX 1911, A. S. Hitchcock (US); Panama, El Potrero 
Campo, sandy soil, n° 4550, 27 II 1918, Ellsworth, P. Killip (US); Costa Rica* 
Volcan Irazu, bottom of crater, n° 878, 4—5 VIII 1920, W. W. Rowlee, H. E. Stork 
(US). 

Affinitas. A specie proxima F. dolichophylla Presl ligulis brevioribus 
(0.1—0.3, nec usque ad 1 mm lg.), fasciculis sclerenchymaticis infra non confluen- 
tibus, laminis supra trichomatibus sparsissimis (nec densis) tectis, paniculis laxio- 
ribus, lemmatibus et antheris brevioribus (lemmatibus 5.7—6.7, nec 7—7.5 mm lg., 
antheris 2.3—2.7, nec 3.5—4 mm lg.) differt. 

KojiJieKTopH onpeflejiHJin ijhthp ob asHue o6pa3qu nan F. dolichophylla Presl. 
^ehcTBHTe jibho , c 3Thm onncaHHiiM H3 Ilepy bhaom (T y p u s: In montanis Peru- 
viae, n° 124, Haenke — PR) F. cartagana cxoAHa BHenrae, aHaTOMnqecKHM cTpoe- 
HneM njiacTHHOK jiHCTBes (cm. pncyHOK, k) h tojioh 3aBH3wo (cm. pacyHOK,, «)„ 
ho 6e3 Tpy.ua oTJiHnaeTCH yKa3aHHHMH BHine npH3HaKaMH. Bee yKa3aHan F . do¬ 
lichophylla flJIH I^eHTpaJIbHOH AMepHKH OTHOCHTCH K OHHCaHHOMy BHAy. 

F. hintoniana E. Alexeev sp. nov. (cm. pucyHon, o—c). — Planta perennis, 
dense caespitosa, innovationibus intravaginalibus praedita. Vaginae a basi usque 
ad 2 / s integrae, ceterae fissae, leves. Ligulae brevissimae (usque ad 0.2—9.6 mm lg.), 
truncatae. Laminae foliorum pruinosae, omnes complicatae, sectione transversa 
ovales, 9-nerves, 0.6—0.7 mm in diam., subtus leves, supra costis 7, trichomati¬ 
bus sparsis usque ad 20—30 p. lg., sclerenchymate continuo medio et margini- 
bus nec incrassato instructae, cellulis bulliformibus destitutae. Gulmi leves, usque 
ad 45 cm alti. Paniculae laxae, 6—9 cm lg., axe et ramulis scabris. Spiculae dissi- 
tae, violaceo-virides, ovatae, 12—13 mm lg., 4—5-florae. Lemmata lanceolata, 
levia, 5-nervia, 6.5—7 mm lg., apice in mucronem usque ad 0—0.8 mm lg. pro- 
ducta, nec bidenticulata. Paleae secus carinas usque ad 1 / 3 — 1 / 2 trichomatibus 
usque ad 30 p* lg. tectae. Antherae 3—3.5 mm lg. Ovarium apice dense hispi- 
dulum. 

T y p u s: Mexico, Galena, Nuevo Leon, Gerro el Potosi, pine forest, 3899 m, 
n° 17 243, 21 VIII 1969, G. B. Hinton (K). 

Affinitas. A specie proxima F. beamanii E. Alexeev vaginis a basi usque 
ad 2 / 3 (nec usque adV 3 ) integris, ligulis brevioribus (0.2—0.6, nec 0.5—1 mm lg.), 
laminis pruinosis (nec viridibus), 9 (nec 7)-nerves, supra costis 7 (nec 5), pani¬ 
culis laxioribus, lemmatibus longioribus (6.5—7, nec 5—5.2 mm lg.), apice muc- 
ronatis (nec aristatis), ovario apice dense hispidulo (nec glabro) differt. 

BectMa CBoeo6pa3HHH bha, BHenrae h aHaTOMnnecKHM cTpoeHneM njiacTHHOK 
jincTLeB (cm. pncyHOK, 6) HanoMHHaion^nn onncaHHyio H3 TBaTeMajiM F. beamanii f/ 
HO HCHO OTJIHHaiOmHHCH OT Hee yKB3aHHHMH HpH3HaKaMH. 
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T. H. 3aHK0HHHK0Ba 

SORBUS POKTICA —UOBbltL BHft POftA SORBUS (ROSACEAE) 

C KABKA3A 

T. I. ZAIKONNIKOVA. SORBUS PONTIC A — A NEW SPECIES 
OF THE GENUS SORBUS ( ROSACEAE ) FROM THE CAUCASUS 

OiracaH hobjjh bh^ Sorbus pontica c KaBna3a. 

Sorbus pontica Zaikonn. sp. nov. (subsect. Hajastanae (Gabr.) Gabr.) — Fru- 
vtex elatus, 1.5—2.5 (3.5) m alt. Rami veteriores obscure grisei, novelli brunnei. 
Gemmae fusiformes, 8—10(13) mm lg., glabrae, glutinosae. Folia coriacea, (7.5) 9— 
10(12) cm lg. et (5)7.5—9 cm It., ambitu obovata et late obovata, apice orbicu- 
lata vel acutiuscula, basi cuneata vel rotundato-cuneata, margine ad medium in- 
tegerrima vel irregulariter serrulata, a medio duplicato-dentata, dentibus pri- 
mariis abrupte et longe acutatis sursum oblique orientibus, inferioribus 5—7 (9) 
mm lg., supra unitio arachnoidea, mox glabrata, subtus inter costas niveo-to- 
mentosa, utrinque (7) 8—9-nervosa, nervis lateralibus rectis supra glandulosis 
subtus omnino glabris; petiolus 15 (20) mm lg., puberulus vel glaber, lamina 
5— 6-plo brevior. Stipulae caducae, foliorum inferiorum 16—20, superiorum ca. 
10 mm lg. Inflorescentia 12—20-flora, plus minusve corymbosa, 5—7 cm It., 
puberula, mox glabrata, pedicellis dense pubescentibus, 2—5 (10) mm lg.; brac- 
teae et bracteolae caducae. Flores albi, ca. 18 mm in diam. Hypanthium 3—4 mm 
lg., albo-tomentosum, sepalis fructificatione persistentes, 4—5 mm lg., anguste 
triangulares, utrinque glabrescentes, margine tomentosi. Petala 8—9 mm lg. 
et 4—5 mm It., elliptica, supra puberula, dein recurvata. Stamina episepala 
ca. 3, epipetala 5—7, intermedia 6—7 mm lg.; antherae roseae, in alabastro in¬ 
tense roseae. Styli 2, basi dense pubescentes, ovarium semiinferum. Fructus 
maturi glabri, 12—14 mm lg. et 8—10 mm It., late ellipsoidei, atrorubescentes* 
lenticellis albis sparsis inf erne majusculis superne minutis tecti, sepalis erectis 
coronati. Semina brunnei, 7—8 mm lg. et ca. 4 mm It. FI. ad finem V, fr. ad me¬ 
dium IX. 2n=68. 

T y p u s: Caucasus, Abchasia, in reservato Ritza-Avadchara, mons Pshagi- 
shkha, in pineto supra lacum Ritza, 900—1000 m s. m., 30 V 1977, fl., n° 59, ; 
T. Zaikonnikova (LE). 

Species endemica Gaucasi Occidentalis (Abchasia), in pinetis lucidis montanis 
in calcareis crescit. n 

Affinitas. S. hajastanae Gabr. et S . migaricae Zinserl. affinis, sed a priore 
foliis ambitu obovatis et late obovatis apice rotundatis (nec ambitu ovatis vel 
late ellipticis apice acutis), sepalis fructificatione persistentibus (non deciduis), 
fructibus glabris (nec floccosis) differt. S . migarica a nostra specie differt habitu 
humiliore, petiolo brevissimo crasso, inflorescentia albo-tomentosa, sepalis in 
fructu saepe patentibus (nec erectis). Nostra species facie S. graecae (Spach) 
Lodd. ex Schauer similis, sed bene differt characteribus a me indicatis. 

KpynHHH KycTapHHK, 1.5—2.5 (3.5) m bhc. Ciapne bctkh TeMHO-cepBie, mojio- 
jtfje — KopnuHeBHe. IIohkh BepeTeHOBH^HHe, 8 — 10 (13) mm rojme, KJiefiKHe. 
JIhctlh KOjKHCTue, (7.5) 9—10 (12) cm ^ji., (5) 7.5—9 cm mnp., b ouepTaHHH 06- 
paTHOHHn;eBH J HHi)ie h mHpoKo-oSpaTHOHfinieBHflHHe, Ha BepxymKe oKpyrjiHe hjih 
KOpOTKO 3aOCTpeHHHe, B OCHOBaHHH KJIHHOBHJ^HBie HJIH OKpyrJIO-KJIHHOBHflHBie,; 
b HHJKHefi nojiOBHHe n;ejitHOKpaHHHe hjih MejiKounJiLHarae, BHme cepe,n;HHH ^boh- 
K03y6naTHe, c nepBHHHHMH 3y6n;aMH BHe3anHO h 3aocTpeHHHMH, HanpaB- 

JieHHHMH koco KBepxy, HHJKHne 5 — 7 (9) mm flji., CBepxy BHanajie nayTHHHCTo ony- 
meHHtie, no3Hce rojine, no jkhjikbm c >nejie3KaMH, cHH3y 6ejiocHe>KHi)ie, BOHJionHHe,; 
CoKOBHe jkhjikh b HHCJie (7) 8—9 nap, cHH3y BMecTe c rjiaBHofi h mcjikhmh Tpe- 
thuhhmh rojine; nepemon 15 (20) mm ^ji., cjia6o onymeHHHH hjih tojihh, b 5— 
6 pa3 nopone njiacTHHKH. IIphjihcthhkh ona^aiomHe, y hhhchhx jihctlcb 16—20,, 
y BepxHHX okojio 10 mm jjji. Con;BeTHe 12—20-ijBeTKOBoe, 6ojiee hjih MeHee iijhtko- 
BH^Hoe, 5—7 cm nrap.s e^Ba onymeHHoe f no3n;e rojioe; i^BeTOHoncKH rycTo onymeH- 
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Sorbus pontica Zaikonn. (3K3.: A6xa3HH, ropa Ilmarnmxa Haft 03 . Pima, 10 IX 1972,*n CT 8, 

T. H. 3anKOHHHKOBa). 


Htie, 2—5 (10) mm aji.; npnii;BeTHHKH n npHABeranaKn paHO onaflaiomne. I^BeTKH 
6ejitie, okojio 18 mm b fliiaM. rnnaHTiin 3—4 mm aji-> SejioBonjioaHHn, aamejinc- 
thkh 4—5 mm aji*> y3KOTpeyrojiBHBie, c o6enx ctopoh hohth rojiue, no npaio boh- 
jiohho onymeHHHe, npn njioflax ocTaiomHeck. JlenecTKH 8—9 mm aji.> 4 — 5 mm mnp.,; 
ajiJimmteecKne, cBepxy KopoTKoonymeHHtie ,- k Komjy ABeTemia oTrn6aioii];HecH 
Ha3aA- Thhhhkh anncenajiLHHe okojio 3 mm ^ji., amraeTajiBHHe 5 — 7, npoMe>Ky- 
TOHHHe 6— 7; hhjibhhkh po30BBie, b 6yxoHe apKo-po30BHe. Gtoji6hkh b ancjie 2,. 
b ocHOBaHHH rycTO onymeHHHe, 3aBH3L nojiymuKHaa. 3pejiHe hjioah rojiHe, 
12—14 mm rji ., 8 — 10 mm nmp., nmpoK03JijrancoHAajifcHHe, xeMHo-KpacHHe, no- 
KpHTne pe^KHMH SejiHMH aeaeBHHKaMn, BHH3y KpynHHMH, BBepxy MejIKHMH; aa- 
mejincTHKH npHMOCTonnne. CeMeHa KopnaHeBHe, 7 — 8 mm jjji., okojio 4 mm mnp.. 
L(b. b KOHn;e V, hji. k cepe^HHe IX. 2n=68 (cm. pncyHOK). 

T n n: KaBKa3, A6xa3na, Pnn;a-ABaAxapcKHH 3anoBeAHHK, ropa nmarnmxa* 
b cochobom Jiecy Ha a 03 . Pnn;a, 900—1000 m Ha a yp. m., 30 V 1977, n;B.,.n° 59 v 
T. H. 3anKOHHHKOBa (LE). 

IlapaTHnH (paratypi). A6xa3na, Pnija-ABaAxapcKHH 3anoBeAHHK, 
ropa nmarnmxa, b cochobom Jiecy Has 03 . Pnija, 900 — 1000 m HaA yp. m., 9 — 10 IX 
1972, hji., n° 2, 3, 6, 7, 18, T. H. 3anKOHHHKOBa (LE); TaM >ne, 8 VIII 1973, He3p.* 
hji., oHame (LE); TaM me, V—VI 1977, h;b., n°n° 41, 65, 66, 77, oHa me (LE); TaM>ne, 
25 VII 1979, HG3p. hji., T. H. 3anKOHHHKOBa n A. P. TpnHTajiB (LE). 

3HrteMHK 3anaflHoro KaBKa3a (A6xa3na). PacxeT b CBeuinx cochobhx Jie- 
CaX Ha H3BeCTHHKaX. 

P o a c t b o. Ham bha 6jih30k k S. hajastana Gabr. n S. migarica Zinserl. 
Ot nepBoro OTjinaaeTca jincTLaMn, b oaepTamra o6paTHOHHn;eBHAHHtaH n mnpoKO- 
o6paTHoann;eBHAHHMH, Ha BepxymKe OKpyrjiHMn (a He ann;eBHAHHMH hjih mnpoKo- 
3JiJinnTnaecKHMH b oaepTamra, Ha BepxymKe octphmh), aamejincTHKaMH npn hjio- 
flax ocTaiomHMHca (a He onaAaiomnMn), HJioAaMH tojihmh (a He KjioaKOBaTO-Bon- 
jiohhhmh). migarica OTJinaaeTca ot Hanjjero BHAa hh3Khmh KycTaMn, JincTLaMn 
c oaeHB kopotkhm tojicthm aepenmoM, SejioBofijioHHHM conjBeTneM, aamejincTH- 
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naMH npn njiojjax nacTo otkjioh6hhhmh (a He hphmoctohhhmh). Ham bh,h BHenrae 
noxom Ha S. graeca (Spach) Lodd. ex Schauer, ho xopomo oTjranaeTCH ot Hero 
yKa3aHHHMH Ha mm npM 3 HaKaMH. 

BoTaHHMecKHH HHCTHTyT EoJiy^eHo 1 IV 1982. 

hm. B. JI. KoMapoBa 
AH CCCP, 

JleHHHrpaA- 
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EOTAHHVECKHtt MVPHAJI 


1982 , M 9 


OJIOPHCTHqECKHE HAXOflKH 


yffK 581.9 (477.75) 


B. H. TojiySes, B. M. Kocbix 
flOnOJIHEHHfl K <DJIOPE KPbIMA 

V. N. GOLUBEV, V. M. K O S S Y K H. SUPPLEMENTS TO THE FLORA 

OF THE CRIMEA 

06o6meHH CBefleHHH o hobbix bh^cIX, ho 3aperHCTpHpoBaHHBix bo «Ojiope KpHMa* (Byji£><£, 
1927—1969) h «Onpe^e;iHTejie bbicihhx pacTeHHH Kpmia» (1972). IIpHBOflHTCH 164 hobbix BHAa, 
B TOM HHCJie 142 BCTpenaiOmHXCH B eCTGCTBOHHBIX ()HOTOIiaX H 22 a/IB6HTHBHBIX. fljIH $JIOpM KptlMa 
KOHCTaTHpyeTCH 11 HOBBIX CeMeHCTB H 22 HOBBIX pofla. 

Ochobhhmh cBOflKaMH no BHflOBOMy cocTaBy BticmHx cocyAncrax pacTeHHH 
KpHMa hbjihiotch «0jiopa KpHMa» (Byjib#, 1927—1969) h «OnpeAejiHTejib bhc- 
ihhx pacTeHHH KpHMa» (1972). B bthx TpyAax oTcyTCTByeT pha bhaob, oTMenemibix 
b «Bn3HaHHHKe pocjihh yKpaiHH» (1965) h b HeKOTopHX Apyrnx ny6jiHKan;HHx. 
O^HaKo Han6ojibmee hhcjio hobhx <$jiopHCTHHecKHx HaxoAOK b KpHMy 6 hjio CAe- 
jiaHO yjKe nocjie BHxoAa b CBex yKa3aHHHX ochobhhx cboaok. 3HaHHTejiLHaa nacTb 
hx OTpa>KeHa b CTaTLax h 3aMeTKax, onySjiHKOBaHHHX b pa3JiHHHHx H3AaHHHx,. 
a TaioKe b hobhx «0Jiopax», ocoSeHHo bo «®jiope eBponeficKofi Hacra CGCP» 
(1974—1979) h b pa6oTe H. H. U,BejieBa «3jiaKn GGCP» (1976). HenoTopoe hhcjio 

HOBHX BHAOB yCTaHOBJieHO B KpHMy COBCeM He^aBHO 0OTaHHKaMH TocyAapCTBeH- 
Horo HnKHTCKoro SoTamrcecKoro ca^a h KpHMCKoro 3anoBeAHo-oxoTHH*n>ero xo- 
3HHCTBa. 06pa3n;H bthx HaxoflOK HHcepnpoBaHH b TepSapHE HnKHTCKoro ca^a, 
ho cooTBeTCTByiomHe CBe^eHHH o hhx em;e He ony 6 jraKOBaHH. Oahh hobhh bha ajih 
$jiopH KpHMa, paHee nponymeHHHH, o 6 Hapy>KeH b Tep 6 apHH HnKHTCKoro ca^a. 
Ha^o 3 aMeTHTB, hto cpe^u Bcex bthx hobhhok HMeioTc h h HOBHe ajih HayKH bhah* 
BnepBHe onncaHHHe no kphmckhm c 6 opaM. 

OneBHAeH tot <$aKT, hto b pa3HHx TaKCOHOMHnecKHx o 6 pa 6 oTKax o 6 T>eM bhaob 
BectMa BapbnpyeT. HanpnMep, aobojibho y 3 KHM o 6 i>eMOM noHHMaHHH bhaob xa- 
paKTepn 3 yiOTCH CHCTeMaranecKHe pa 6 oTH M. B. KjioKOBa. OcTaBJinn b cTopoHe boh- 
poc O npaBOMepHOCTH Tex HJIH HHHX TaKCOHOMHHeCKHX TpaKTOBOK, MH CHHTaeM aK“ 
TyaJIbHHM CBeCTH BOeAHHO Bee HOBHe $JIOpHCTHHeCKHe AaHHHe HO KpHMy, KOTOPHO 
BecbMa cymecTBeHHo hsmchhiot cjiojKHBmHecH paHee npeACTaBJiemiH 06 o 6 m;eM co- 
CTaBe KpHMCKofi (frjiopn. IIpe>KAe 6hjio H3BecTH0 2436 bhaob, cennac npHSaBHJiocu 
em;e 164 BHAa! B SyAymeM npeACTOHT BcecTopomie npoaHajiH 3 HpoBaTb bth bhabi 
b apeaflornnecKOM OTHomeHHH n bhhbhtb nyra hx paccejieHHH h npoHHKHOBeHHH 
B KpHM, HTO HeCOMHeHHO oSoraTHT Hamn 3HBHHH HCTOpHH npOHCXOJKAaHHH KpHM- 
ckoh <j)jiopH. B HacToain;eM coo 6 m;eHHH nocjie cnncKa bhaob (b aji^aBHTHOM no- 
pHAKe CeMeHCTB), HaHAGHHHX B yCJIOBHHX eCTeCTBeHHHX 6 HOTOHOB, OHHCHBaeTCH 
rpynna aABeHTHBHHx bhaob, rjiaBHHM o6pa30M 3acopHTejien ceJibCKoxo 3 HHCTBeH- 
hhx KyjibTyp. B OTAejibHyio rpynny bhaojichli HOBBie bhah, He 3 a^HKcnpo b aHHbie 
AJiH KpHMa b KaKHx-jm 6 o ny 6 jiHKan;HHX. 

Ka>KAoro BHAa OTMenaioTcn MecTOHaxojKAasHH Ha Kphmckom n-ose, HHorAa 
toa HaxoAKH, n;HTHpyeTCH pa6oTa, b KOTopofi onySjiHKOBaHH bth MaTepnaJiH. 
B pHAe cjiynaeB cbbaghhh o reorpa^nnecKOM pacnpocTpaHeHHH bhaob b KpHMy 
orpaHHHHBaiOTCH cbmhmh o6hi;hmh yKa3aHHHMH (HanpHMep: «b ceBepHOM KpHMy») f 
COOTBeTCTBeHHO TeM AaHHHM, KOTOpbie HMeiOTCH B IJHTHpyeMLIX paSoTax. 
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HoBbie bh^m <f>jiopbi KpwMa, Hafi^eHHbie b ecTecTBeHHbix SnoTonax 


Alismataceae : Alisrfia gramineum Lej.* ceBepHHH KpHM (I^BejieB, 1979a); 
Sagittaria platyphylla (Engelm.) J. C. Smitch, onp. Hhkhth (Py6n;oB, 1975). 

AUiaceae: Allium erubescens C. Koch, hhjih KpHMa («Bh3h. pocji. ynp.*, 1965); 
A . victorialis L., HmcHTCKan HHJia (KocTHHa, 1980). 

Apiaceae : Astrantia maxima Pall., HmcnTCKaH HHJia (KocTHHa, 1980); Bup - 
leurum odontites L. r onp. CeBacTonojin (BnHorpaAOBa, 1978); Chaerophyllum ro - 
seim Bieb., HnKHTCKaH HHJia (KocraHa, 1980); Ferula euxina M. Pimen., Kep- 
neHCKHH h-ob (IlHMeHOB r 1980); Trinia biebersteinii Fedoronchuk (T . kitaibelii 
auct. fl. taur.) EanAapcKan HHJia (OeAopoHuyK, 1978). 

Asclepiadaceae: Vincetoxicum stepposum (Pobed.) A. et D. Love, b cTennx 
(no6e,HHMOBa, 1978a). 

Aspidiaceae: Dryopteris cristata (L.) A. Gray, 6e3 Toraoro MecTOHaxojKAdiH h. 
(Bo6poB A., 1974). 

Aspleniaceae: Asplenium heufleri Reichardt, Afi-Hopn (Kochx, KopjKeHeBCKHH, 
1979). 

Asteraceae : Centaurea alpestris Hegetschw., Afi-IleTpn (JJnAyx, 1976), Chond - 
rilla aeantholepis Boiss.,, Ha necnax h rajieuHHKax («Bh3h. pocji. yKp.», 1965); 
Hieracium robustum Fries, b jiecocTenHOM h cTenHOM KpHMy («Bh 3H. pocji. yKp.», 
1965); Inula caspia Blum, onp. MticoBoro (BejiHHHHa, KncejieBa, 1980); Xeranthe - 
mum inapertum (L.) Mill., iojkhhh Kphm; Xantium pensilvanicum Wallr.,. 
HjiTa (Kotob, 1973). 

Balsaminaceae: Impatiens noli-tangere L., AOJiima EypyjiLUH (Kochx, Eora- 
uyn, 1974). 

Boraginaceae : Echium popovii Dobrocz., HaA Hhkhtoh (^oSpouaeBa, 1976); 
Moltkia caerulea (Willd.) Lehm., onp. JIarepHoro (^oSpouaeBa, 1974). 

Brassicaceae : Alyssum borzaeanum E. I. Nyarady, onp. EsnaTopnii (Kotob, 
1958); Arabis verna (L.) R. Br., AioAar (Kochx, Kop>neHeBCKHH, 1978); Clypeola 
microcarpa G. Moris, Ha necnax («Bh 3H. pocji. yKp.», 1965); Isatis campestris 
Stev. ex DC., CyAan; Erophila krockeri Andrz., Ha otkphthx cKJioHax; Erucastrum 
cretaeeum Kotov, onp. MnuypHHO (Kotob, 1958); Lepidium syvaschicum Kleop., 
no SeperaM CuBama; Rorippa amphibia (L.) Bess., no BJianratiM MecTaM; R. palust-- 
ris (L.) Bess., no BJia>KHHM MecTaM (Kotob, 1979); Teesdalia coronopifolia (J. P. Ber-- 
geret) Thell., AiOAar (Kochx, KopjKeHeBCKHH, 1978). 

Campanulaceae : Campanula erinus L., Me>KAy BecejiHM is Mopckhm; C. latifo -- 
lia L., no SeperaM pen; C . cervicaria L., b pa3pe>KeHHHx xbohhhx is cMemaHHHx 
jiecax; C. rotundifolia L., Ha Jiyrax, onymnax; C . patula L., no jiecHHM onynrcaM;.. 
C . rapunculus L., Ha onymKax; Jasione mantana L., b cbctjihx cochobhx Jiecax 
(OeAopoB, 1978). 

Caryophyllaceae : Cerastium crassiusculum Klok., IIjiaHepcKoe; Dianthus gut~- 
tatus Bieb., Ha 3 acoJieHHHX Jiyrax («Bh3h. pocji. yKp.», 1965); Eremogone longi- 
folia (Bieb.) Fenzl, HnKHTCKan HHJia (rojiySeB, 1978); Holosteum subglutinosum, 
Klok., KapaAar; Minuartia eglandulosa (Fenzl) Klok., Ha cnajiax is KaMeHHCTHx 
CKJioHax b ropHOM KptiMy; M. euxina Klok., KapaAar; M. hypanica Klok., loro- 
BOCTOHHan nacTt KpHMa; Scleranthus tauricus Knaf, IIjiaHepcKoe; Stilene krymensis 
Kleop., An-Kan (Kjiokob, 1974); S . jailensis N. Rubtz., HnKHTCKaH HHJia (Py6 - 
h;ob, 1974). 

Celastraceae: Euonymus nana Bieb., AOJiima EypyjibUH (Kochx, JleoHOBa, 
1975). 

Cistaceae : Fumana thymifolia (L.) Spach ex Webb, Komna (Py6n;oB, Kyna-. 
TaA 3 e, 1978); Helianthemum creticola Klok. et Dobrocz., EejioropcK (Kjiokob, 
,I(o6pouaeBa, 1974); H. marginale G. A. Mey., ^arapAar (rpocceT, 1977); H . to - 
mentosum (Scop.) S. F. Gray, ropmiH Kphm («Bh3h. pocji. yKp.», 1965). 

Cyperaceae: Carex diluta Bieb., cnpne cojiomjeBaTHe Jiyra; C. nigra (L.) Rei- 
chard, onp. roHuapHoro; C . supina Wahlenb., onp. JIarepHoro; Scirpi^s hippolyti 
V. Krecz., KaMBimoBan 6yxTa (EropoBa, 1976). 
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Ephedraceae : Ephedra arborea Dag., Aio^ar (EoSpoB E., 1974). 

Euphorbiaceae : Euphorbia kotouii Klok., PoMaH-Koin. (^y6obhk, Kjiokob, 
1976). 

Fabaceae: Astragalus albidusWaldst. et Kit., Cann (^ySoBHK, KpmjKaa, 1977); 
A . dasyanthus Pall., onp. IIpHseTHoro (Mnp3a, ^ySoBHK, 1979); Genista juzepc - 
zukii Tzvel., ^ojinHa 3yn (I],BejieB, 1980); Lotus elisabethae Opperm. ex Wissjul., 
ior Apa6aTCKofi cTpejiKH (Kotob, 1958); Vicia anatolica Turrill, Kapa^ar, Oeo^o- 
chh (CTaHKeBOT, 1976). 

Hydrocharitaceae : Elodea canadensis Michx., b 03epax (TyceB, 1979). 

Juncaceae\ Juncus acutiflorus Ehrh. ex Hoffm., onp. HnKHTCKoro ca^a; 
/. nastanthusV. Krecz. et Gontsch., npn6pe>KHHe necKn; J. ranarius Song, et Per¬ 
rier ex Billot, 6epera Bo^oeMOB (Hobhkob, 1976). 

Lamiaceae : Ajuga mollis Gladk., GyflaK (rjia^KOBa, 1978); Betonica macrantha 
C. Koch, HnKHTCKan anjia (KocraHa, 1980); Salvia rhodantha Zefir., BHme Hh- 
khth (IIo6eflHMOBa, 19786). 

Lemnaceae\ Lemna gibba L., b Bo^oeMax (Hkohhhkob, 1979). 

Lentibulariaceae : Utricularia vulgaris L., b Kphmckom 3an.-oxoTH. xo3. («Bh3H. 
pocji. Ykp.», 1965). 

Liliaceae : Fritillaria lutea Mill., HnKHTCKan HHJia (KocraHa, 1980); Orhitho- 
galum arcuatum Stev., CiapHH KpHM (AranoBa, 1979). 

Linaceae : Linum usitatissimum L., b noceBax («Bh 3H. pocji. yKp.», 1965). 

Najadaceae : Najas major L., GnBain (I^BejieB, 19796). 

Orchidaceae : Epipactis atrorubens (Hoffm. ex Bernh.) Schult., b jihctb6hhhx 
jiecax, b 3 apocjmx KycTapHHKOB ; Orchis fragrans Pollini, Ha BJiaaoiHX Jiyrax 
(C MO JILHHHHOBa, 1976). 

Poaceae: Aegilops tauschii Goss., onp. Gyflana; Aira praecox L., 6e3 TouHoro 
MecTOHaxojKfleHHH (I(BejieB, 1974); xAgrotrigia kotovii Tzvel., Kapa^ar (IJsejieB, 
1976); Avena eriantha Durieu, Bepoarao, onp. Cy^aica; A . sterilis L., Kopen 3 
(IjBejieB, 1974); Bromopsis calcarea Klok., Aic-Kan; B. cimmerica Klok., Hua- 
HepcKoe; B. erecta (Huds.) Four., JlnBa^Ha; B.Xtaurica Sljussarenko, ToHHap- 
Hoe; B . pseudocappadocica Klok., Kapaflar (Kjiokob, 1976); Digitaria ischaemum 
(Schreb.) Muehl., Ha npnpeuHHX necnax; Eragrostis cilianensis (All.) Vign.-Lut., 
Ha npnpeHHHX necnax (U,BejieB, 1974); Elytrigia kotovii Dubovik, onp. Miraypimo; 
E . ninae Dubovik, onp. HepHOMopcnoro (,I(y6oBHK, 1976); Festuca interrupta 
Desf., Ha cojioHn;eBaTLix Jiyrax h rajieuHHKax; F . callieri (Hack.) Markgraf, onp. 
Cyflana, nepueM; F. valesiaca Gaudin, b cyxnx CTenax (Il,BejieB, 1974); F . rubra L., 
Ha HHJiax; Hordeum secalium Schreb., onp. ToHuapHoro; Gaudinia fragilis (L.) 
Beauv., Eanflapcnaa flojiiraa (Gmhphob, 1965); Koeleria delavignei Czern. ex Domin, 
HnKHTCKaa afijia (rojiy6eB, 1978); Lagurus ovatus L., onp. EaJiaKJiaBH; Lolium 
arvense With., Ajiynna; Molineriella laevis (Brot.) Rouy, 6e3 TouHoro MecTOHa- 
xo>KAeHHa; Phleum echinatum Host., 6e3 rouHoro MecTOHaxo>KfleHHa; Poa palu - 
stris L., 6e3 ToaHoro MecTOHaxo^K^eHHa; Puccinellia syvaschica Bilyk, CnBam; 
Sesleria anatolica Deyl. coMHirrejifcHoe yKa3amie; Setaria decipiens Schimp., 
IOjkhhh KpHM (IJsejieB, 1974); Stipa brachyptera Klok., Hamper; S . brauneri 
(Pacz.) Klok., TapxaHKyT, njiaHepcnoe; S . glabrinoda Klok., 3ajieci>e; S. hete - 
rophylla Klok., Gyion-Kaa; S. martinovskyi Klok., onp. napra3aHCKoro; S . orea - 
des Klok., Maaaa Hyuejifc; S. tirsa Stev. Ha anjiax; 5. zalesskii Wilensky, b cie- 
nax, Ha KaMeHHCTHX cnjioHax (IjBejieB, 1974). 

Polygalaceae : Poly gala caucasica Rupr., HnKirrcKaa anjia (KocraHa, 1980). 

Polygonaceae: Polygonum alpinum All., Harap^ar (Kochx, Kapacion, 1977). 

Pontederiaceae : Monochoria korsakowii Regel et Maack, KpacHonepeKoncKHH 
panoH (npoTononoBa, 1979). 

Pteridaceae : Pteris cretica L., Tacnpa (Eo6poB A., 1974). 

Ranunculaceae : Anemonastrum fasciculatum (L.) Holub (KocraHa, 1980). 

Rosaceae : Potentilla angustifolia DC., npeHMymecTBemio Ha anjiax; P . crassa 
Tausch, Ha anjiax; P. laeta Reichenb., Ha xpe6Tax h ropHHx cnjioHax; P. obscura 
Willd., Ha JiecHHx nojiaHax; P. pedata Nastl., Ha cKJioHax h b KaMeHncrax cto- 
nax; P.pilosa Willd., Ha cyxnx KaMeHHCTHX CKJioHax; P.pindicola (Nym.) Hausskn., 
onp. Po^HHKOBCKoro («Bh3h. pocji. ynp.», 1965); Sorbus stankovii Juz., b fly6oBO- 
rpa6nHHHKOBHx Jiecax (ICteenuyK, 1950). 

1298 



Rubiaceae : Asperula graveolens Bieb. ex Schult et Schult fil., ropa OnyK (IIo- 
6eAHMOBa, 1978b). 

Scrophulariaceae : Rhinanthus vassilczenkoi Ivanina et Karasjuk, Ea6yraH-afiaa 
(HBaHHHa r: 1978). 

Valerianaceae: Centranthus longiflorus Stev., Aaymca («Bh 3H. pocji. yKp.», 1965), 

Violaceae: Viola arenaria DC. HaTnppar; V. tanaitica Grosset, Tophhh Kphm; 
V . nemausensis Jord., Kapapar («Bh3h. pocji. Yk p.», 1965). 

Zannichelliaceae: Zannichellia major Boenn. ex Reichenb., onp. CHM<j)eponoaa 
(IjBeaeB, 1979b). 

B nocaepHee BpeMH coSpami b Kpimy is oSHapyaceHH b repSapnn, ho eipe He 
onySjiHKOBaHH HOBtie bhph; hx o6pa3n;H HaxopaTca b repSapnn HnKHTCKoro 6o- 
TaHHnecKoro ca.ua: Legousia speculum-veneris (L.) Chaix,, IIlTaHreeBCKaa Tpona Hap 
Hjitoh, aBrycT 1908 r., aHOHHM H3 repSapna H. A. Ka3aHCKoro; Sebum reflexum L., 
onp. CnM^eponojiBCKoro BopoxpaHnampa, 26 VI 1977 r B. B. KopaceHeBCKHn; 
Iris sibirica L., JJoaropyKOBCKaa afiaa, bjib>khlih jiyr y Haaaaa Tponn Ha Maayio 
Bypyjibay, 5 VII 1979* B. H. roaySeB, H. H. MacjiOBa; Lamium caucasicum 
Grossh., rpa6nHHHKOBo-fly6oBHH jiec Ha ceBepHOM cKJioHe cpepHero nnaTo 
THppara, 21 VI, 1980, B. M. Kochx; Scutellaria galericulata L., noHMa p. fleMeppara 
Meagjy BepxHefi h HnameH KyTy 30 BKofi, 11 VII 1980, B. B. Kop>KeHeBCKiin* 
Melissitus brachycarpus (Fisch.) Latsch., MoaoKeBeaoBHH aec ceBepo-BOCTOUHe& 
c. OSopoHHoro, 11 VI 1081, B. M. Kochx, 0. T. YcaaeBa. 

H 3 hobhx apBeHTHBHHX bhpob HafipeHH Smyrnium olusatrum L., HhkhtckhS: 
cap; Ambrosia artemisiifolia L., GnM<j)eponoab, Kepab, oKpanHa Hjith, Hhkht¬ 
ckhh cap (Ko>KeBHHKOBa, PySpoB, 1971); Conyzanthus graminifolius (Spreng.) 
Tamamsch., Hhjkhhh MaccaHppa (Ko>KeBHHKOBa, MaxaeBa, 1976); Cyclachaena 
xanthiifolia (Nutt.) Tresen, rBappeficKoe, J(>KaHKOH, VraoBoe, HnKHTa, Kepap, 
HHKepMaH (Ko>KeBHHKOBa, MaxaeBa, 1976); Galinsoga parviflora Gav., onp. Opan- 
Horo, Me>Kpy IlepeBaabHHM is CnM^eponoaeM (Ko>KeBHHKOBa, MaxaeBa, 1976); : 
Xanthium italicum Moretti, CeBacTonoat, CnM^eponoab, rBappeficKoe, fl,>KaHKOH, 
Kepat; X. rupicola Holub, Ha copHHx MecTax (Kotob, 1973); X . sibiricum Patrip 
ex Widd., onp. Hara: (Ko>KeBHHKOBa, Py^poB, 1971); Symphytum caucasicum . 
Bieb., Hhkhtckhh SoTaHHaecKHH cap («Bh 3H. poca. YKp.», 1965); Erysimum 
cheiranthoides L.„ Hhkhtckhh cap, HnKHTa, HaTa, CDeopocna, HHKepMaH (KoaceB- 
HHKOBa, PySpoB, 1971); Rapistrum perenne (L.) All., b noceBax (KoaceBHHKOBa* 
Maxaesa, 1976); Atriplex micrantha G. A. Mey. (A. heterosperma Bunge), oup. 
HnKHTCKoro capa (Ko>KeBHHKOBa, PySpoB, 1971); Cyperus difformis L., Eleocharis- 
acicularis (L.) Roem. et Schult., Elatine hungarica Moesz, KpacHonepeKoncKHH,. 
Pa3poai>HeHCKHH p-HH (Ko>KeBHHKOBa, MaxaeBa, 1976); Phacelia tanacetifolia 
Benth., oup. HnKHTCKoro capa n Eaxancapaa; Echinochloa macrocarpa Vasing., 
KpacHonepeKoncKHH p-H; E. oryzoides (Ard.) Fritsch, Ha phcobhx noaax; Poly¬ 
gonum orientate L., oKp. HnKHTCKoro capa (Ko>KeBHHKOBa, PySpoB, 1971); Lin - 
dernia procumbens (Krock.) Borb., Ha phcobhx noaax KpacHonepeKonpKoro h Pa3- 
poatHeHCKoro p-hob (Ko>KeBHHKOBa,MaxaeBa, 1976); Datura innoxia Mill., Hhkhtc¬ 
khh cap, HaTamHHo; D . tatula L., Hhkhtckhh cap (Ko>KeBHHKOBa, PySpoB, 1971). 

TaKHM o6pa30M, H3 164 bhpob, npnBepeHHHx b HacToaipeM cooSmemra, 142: 
BCTpeaaiOTca b ecTecTBeHHHX SnoTonax, a 22 aBaaiOTca apBeHTHBHHMH. fljia $aopH 
KpHMa OTMeaeHH 11 hobhx ceMencTB (AUiaceae, Aspidiaceae, Aspleniaceae, Bal - 
saminaceae, Hydrocharitaceae, Hydrophyllaceae, Lentibulariaceae, Najadaceae , 
Pontederiaceae, Pteridacaeae, Zannichelliaceae) is 22 hobhx popa (xAgrotrigia, : 
Ambrosia, Conyzanthus, Cyclachaena, Elatine, Elodea, Impatiens, Galinsoga, 
Gaudinia, Lagurus, Lindernia, Melissitus, Molineriella, Moltkia, Monochoria, : 
Najas, Phacelia, Pteris, Sagittaria, Sesleria, Teesdalia, Utricularia). 

HeT coMHeHHH, hto paabHemnne 6oaee peraabHHe (JaopHCTHKo-CHCTeMaTHaec- 
Kne HCcaepoBaHna npnHecyT HOBHe HaxopKH. Pe3yabTaTH paHHoro cooSipeHna ro- 
BopaT o peaecoo6pa3HocTH H3paHna hoboto onpepeanTeaa bhciuhx pacreHnn KpHMa, 
b kotopom caepyeT yaecrt Bee HOBemnne HaxopKH is kphthhcckh nepecMQTpeTb Been. 
TaKcoHOMnaecKHH cocTaB btoh bo mhotom yHHKaaLHofi h njeHHeHmeH pernoHaab- 
HOH $aopH EbPOHH. 

B nopaBaaioni;eM CBoeM SoabmHHCTBe npHBepeHHHe b CTaTbe TaKCOHbi aBaaiOTCH: 
pepKHMH paa (fcaopn KpHMa h cyn^ecTBeHpo nonoaHaioT nySai^KOBaBipHeca paHee. 
cooTBeTCTByioni;He chhckh (roay6eB A Kochx, 1980a, 6). 
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BHcm. pacT., 17. — K) 3 e h a y k G. B. (1950). Tpa hobhx aH^eMa kphmckoh $jiopH. Bot. 
MaT. (JIeHHHrpa,n), 12. 

Focy,napCTBeHHEiH Hhkhtckhh 6oTaHHaecKHH ca,n, nojiyaeHO 11 III 1981. 

fljrra. 
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3. B. Eohko, B. M. CTapneHKo 

OJIOPHCTflHECKHE HAXOftKH B EACCEffiHE PEKH AMYP 1 

E. V. BOYKO, V. M. STARGHENKO. FLORISTIG FINDINGS 
AT THE BASIN OF THE AMUR RIVER 

Coo5maeTCH o hobhx MecTOHaxoncfleHHHX bh^ob bhcihhx pacTOHHH, H3 hhx Allium altaicum , 
Carduus dahuricus , Gentiana pseudoaquatica , Geum urbanum , Papaver rubro-aurantiacum yKa3H- 
eatOTCH BnepBHe flan coBeTCKoro ,Hajii»Hero BocTOKa. 

Bo BpeMH 3Kcneji;Hi(HS 1976—1981 rr. b AMypcKon o6ji. h ioro-3anaflHon nacTH 
XaSapoBCKoro Kpan mh bhhbhjih pn,n bh^ob, hobhx ajih $Jiopn coBeTCKoro ^ajit- 
nero BocTOKa, ho OTMeneHHHx paHee jjjih BepxHero h Cpe^Hero AMypa hjih pefl- 
khx ajih btoh TeppHTopHH. IIpH paSoTe Hcnojib30BaH repSapHHH MaTepnaji, xpaHH- 
mnncH b EnoJioro-noHBeHHOM HHCTHTyTe (BIIH) flBHIJ AH GGGP (VLA) h b jia6o- 
paTopHH xeMOTaKcoHOMHH pacTeHHH THxooKeaHCKoro HHCTHTyTa SnoopraHHaecKOH 
xhmhh (THBOX) flBHIJ AH GGGP. 2 

Alopecurus geniculatus L. XaSapoBCKHH Kpan, onp. noc. Kyjn>,n;yp, jiecHan 
jjopora, 30 VI 1981. 

B «OnpeflejiHTejie bhcihhx pacTeHHH CaxajiHHa is . KypnjibCKHX octpobob» 
(Bopo6beB h ap., 1974) n b KHure H. H. I^BejieBa (1976) btot bhjj yKa3HBaeTcn 
KaK 3 aHOCHHH ajih CaxajiHHa is KypnjibCKHx o-bob. B flpyrnx $jiopHCTnnecKHx 
CBO^Kax ajih coBeTCKoro ^ajibHero BocTOKa oh He npHBOjprrcH. B TepSapna BnH 
(VLA) HMeioTCH c6opn H3 onpecTHOCTeH r. Bjia,a;HBOCTOKa. 

Hordeum brevisubulatum (Trin.) Link. AMypcKan o6ji., Gkobopoahhckhh p-H, ; 
ct. Epo$en naBJioBHq, 19 VI 1981. 

3aHocHoe Ha coBeTCKOM ^ajibHeM BocTOKe pacTeHHe, H3BecTHoe H3 OT^ejiLHHx 
nyHKTOB (BopomHJioB, 1966; I^BejieB, 1976). 

Spirodela polyrhiza (L.) Schleid. AMypcKaa o6ji., Gkobopoahhckhh p-H, noc. 
HrHamHHO, 6ojioto b noiMe p. AMyp, b Macce, 18 VIII 1981. 

MHOTOKOpeHHHK o6HKHOBeHHHH OTMeneH flJIH npHMOpLH, KaMHaTKH, CaxajiHHa 
(BopomHJioB, 1966), no3,n;Hee Han^eH Ha Cpe^HeM AMype (rpnijeHKo, fluMHHa, 

1977). 

Allium altaicum Pall. AMypcKan o6ji. v Gkobopoahhckhh p-H, Jiesun 6eper 
p. AMyp, b 30 km BHine no TeneHHio hoc. HraaraHHO, yTec Bhtckhh, 16 VI 1981. 


* nepBoe coo5meHHe no 3T0My Bonpocy 6 hjio ony6jiHKOBaHO b ncypHajie «H3BecTHH 
GO AH CCCP» (cep. 6hoji. HayK, 1981, JV 2 10, bhh. 2). 

2 Ha 3 BaHHH pacTeHHH npHBefleHH no cbo^ko G. K. HepenaHOBa «GocyflHCTHe pacTeHHH 
CCCP» (1981). 
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MoHroJiLCKO-CHSnpcKHH bha, RRR. <|>jiopH coBeTCKoro ^ajibHero BocTOKa npH^. 
boahtch BnepBHe. Xopomo oTjranaeTca ot Bcex ^aJibHeBocTOHHtix JiynoB Kpyn„ 
HHMH JiyKOBHUjaMH (3 —6 CM B flHaM.), TOJICTHMH AYA^aTHMH CTeSjIHMH AO 100 CM 
BMC., CH3HMH AHJIHHAPHHeCKHMH JIHCTbHMH 2 — 3 CM B flHaM. IIo oSjIHKy HaHOMlI^ 
HaeT KyjiBTypHHe JiyKH. MojiOAHe jihctbh h JiyKOBHijH Mecraoe Hacejiemie hchojib- 
3 yeT b nnmy. IIpoH 3 pacTaeT b Macce Ha KaMeHHCTHx oSptiBax cobmcctho c Donto- 
stemon integrifolius (L.) C. A. Mey., Poa stepposa (Kryl.) Roshev., Erysimum 
amurense Kitag., Lilium pumilum Delile, Selaginella rupestris (L.) Spring, Papaver* 
rubrchaurantiacum (Fisch. ex DC.) Lundstr. 

Ranunculus affinis R. Br. IIoc. HraarnnHO, 3 a 6 ojioneHHHH Jiyr y p. AMyp, 
7 VI 1981. 

yKa3HBaeTCH hjih KamaTHH h Oxothh (BopomnjioB, 1966), oTMeneH rjih pn^a 
panoHOB I^eHTpajiBHofi GnSnpH, b tom nncjie ajih fl,aypnn («®jiopa EJempajibHOH 
Gh6hph», 1979). HaMH Hafi^eH b thhhhhom MecTooSnTaHHH. 

Papauer rubro-aurantiacum (Fisch. ex DC.) Lundstr. IIoc. HraarnnHO, KaMeHncme 
ckjiohh (ocHHb) y ycTBH p. Merman, 8 VI 1981; noc. HraarnnHO, jicbhh 6 eper 
p. AMyp, b 30 km BHme no Tenemno, yTec Bhtckhh, 16 VI 1981. 

BoctohhochShpckhh bha («®jiopa IJeHTpajibHofi Gn6npn», 1979), ajih <$jiopH 
coBeTCKoro ,H,aJibHero BocTOKa hphboahtch BnepBHe. IIponBJiHeT cnjiBHyio H3MeH- 
hhboctb Mop^ojiornnecKnx npn3HaKOB, ocoSemio no $opMe jrncTa, xapaKTepy- 
n CTeneHH onymeHnn (TojmaneB, 1941). PacTeHnn, coSpamiHe HaMH, hmciot npocTo- 
nepHCTopacceneHHHe jihctbh c pejibHHMH hjih nepHCTopa3^ejibHHMH aojihmh, hh>k- 
Hne aojih 3aMeTHO y^ajieHH ot ocTajibHHx! KoHenHHe aojibkh jihctbcb TynoBarae 
(3aKpyrjieHHHe), c mosojihcthmh y toJ imeHHHMH, oKaHHHBaioTCH meraHKofi flo 
1 (2) mm aji. U,BeTOHocH name b nncjie HecKo jibkhx, Kpemcne, 30 — 60 cm bhc., ho- 

KpHTH, KaK H nepemKH JIHCTbeB, CBeTJILIMH pHJKeBaTHMH OTCTOnmHMH BOJIOCKaMH. 
ByTOHH hohth mapoBH^HHe, cjia 6 o BOJiocncTHe. IJbctkh 3.5 — 4 cm b ^naM., name- 
BHflHHe, apKo-jKejiTHe b jkhbom coctohhhh, npn BHcymHB bhhh npnHHMaiOT Knp- 
nnnHO-KpacHtin n;BeT, ho y ocHOBaHHn jienecTKa ocTaeTcn >KejiTo-3ejieHoe hjih* 
nepHoe hhtho. KopoSonna OBajibHO-npoAOJiroBaraa, 12 — 15 mm jjji., roaaa hjih 
cjia 6 o meTHHHCTaa. Man KpacHO-opaH>KeBHH npoH3paciaeT Ha KaMeHHCTHx hjih 
m;e 6hhcthx cKJioHax coBMecrao c Poa stepposa , Erysimum amurense , Selaginella 
rupestris , Dontostemon integrifolius . Ot nrnpoKo pacnpocTpaHeHHoro b AMypcKon 
o6ji. Papaver amurense (N. Busch) Tolm. xopomo oTjranaeTca $opMofi h pa 3 Me- 
paMH njBeTKa, Bcer^a HSMeHaiom^ro cboh pBer npn BHcymHB bhhh, aKOJioraeiL 
Man aMypcKHH o6hhho BCTpenaeTca Ha Jiyrax, cyxnx necnaHHx CKJioHax, y 060 *- 
hhh Aopor. 

Geum urbanum L. IIoc. HraarnnHO, y flopora, 30 VI 1980, 3 VII 1981. 

CopHoe pacTeHne, BnepBHe yKa 3 HBaeTca ajih (jiJiopH coBeTCKoro ^ajiraero Boc- 
Tona. OTJinnaeTca ot noBceMecrao npoH 3 pacTaK>in;ero Ha TeppHTopnn ^ajibHera 
BocTOKa G. aleppicum Jacq. ajihhhobojiochcthm ijBeTOJiojKeM (bojiockh 6 ojiee* 
1 mm $>opMOH cTefijieBHx h npHKopHeBHx jiHCTteB (lOsennyK, 1941). 

B onpecTHocTax hoc. HraarnnHO b pa3JiHHHHx MecTooSnTaHHax (jiec, KaMemic- 
THe h necnaHHe ckjiohh, 6ojiothcth6 h cyxoAOJibHHe Jiyra, necnaHHe otkoch ho 6e- 
peraM pen) HaMH coSpaHH 8 bhaob $najioK: Viola acuminata Ledeb., V . brachy - 
sepala Maxim., V . dactyloides Schult., V. ircutiana, V . patrinii Ging., V . pri- 
onantha , V. sacchalinensis Boissieu, V. variegata Fisch. ex Link. Oco6hh HHTepec 
npeACTaBJiaiOT HaxoftKH xapaKTepHHx rjih. BepxHero AMypa V . ircutiana h V. 
prionantha, Ha HeflocTaTonHocTb c6opoB kotophx b KOJUieRpnax Tep6apHeB CTpaHH 
o6pam;aJiH BHHMamie aBTopu «®jiopH GGGP» (K)3ennyK, 1949) h «®jioph 3a6an- 
Kajiba» (GepraeBCKaa, 1975). 

Viola ircutiana Turcz. noc. HraarnnHO, cyxne jiyra b AOJinne p. AMyp y ycTta 
p. Marian. 

Bha cnHTaeTca bhacmhkom IIpHSanKaJiba (K>3ennyK, 1949; GepraeBCKaa, 1975; 
«®jiopa P(eHTpajibHOH Gh6hph», 1979) h peKOMeHAOBaH rjih. rocyAapcTBeHHofi 
oxpaHH («PeAKne h HcnesaiomHe pacTeHna Gh6hph», 1980). Bo $Jiopy coBeTCKoro 
^(ajibHero BocTOKa (BepxHnn AMyp) V. ircutiana BKJiioneHa B. H. BopomnjiOBHM 
Ha ocHOBaHHH oceHHHx c6opoB 3Toro pacTeHna H3 oKp. r. Ckobopoahho (MHA y VLA). 
B «OnpeAejiHTejie pacTeHng npnMopba n npnaMypba» (BopoSbeB h AP- ? 1966) 
$HajiKa npKyTCKaa OTcyTCTByeT. Go6paHHHe HaMH pacTemm HaxoAHTca b ct&rbm 
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UBeTeHHH h Haaajia rnioflOHomeHna. BHemHHH o 6 jihk pacTemia hojihoctbio co- 
oTBeTCTByeT onncaHHaM, HMeiomiHMca b jiHTepaType (KteenayK, 1949; CeprneB- 
cKaa, 1975), h pncymcy V- ircutiana («®Jiopa LJempajiBHOH Gh 6 hph», 1979). V. ir- 
cutiana HMeeT xopomo 3 aMeTHoe onymemie H 3 kopotkhx bhh 3 HanpasjieHHHx 
bojiockob Ha jihctobhx nJiacraHKax, aepenrcax h n;BeTOHo>KKax; n;BeTKH aobojibho 
npynHHe (18—20 mm), MaJiHHOBO-$HOJieTOBHe, c npaMHM tojictob aTHM mnopijeM 
6—8 mm flJi.; ecTt KJiencToraMHHe ijseTKH. KopoSoana noara mapoBHflHaa, 
5 — 6 mm flji. V. ircutiana oSuaHO BCTpeaaeTca OTflejiBHHMH rpynnaMn Ha cyxnx 
jiyrax h nacT 6 nmax, HHor^a coBMecrao c V. gmeliniana Schult., V. dissecta Ledeb.,) 
Cerastium arvense L. Ot 6 jiH 3 Koro BHjja V. variegata xopomo oTjraaaeTca cobo- 
KynHOCTBIO MOp^OJIOrHHeCKHX npH3HaKOB, BHemHHM O0JIHKOM H aKOJIOrneH. V. 
variegata oSuaHa Ha cyxnx KaMeHHCTHx CKJioHax, aacTo no nojioroM Jieca, ho ho 
H a cyxoflOJiBHux jiyrax, r,n;e HanfteHa V . ircutiana . 

PaHee HaMH co6paH hobhh ajih $JiopH coBeTcnoro ,D(ajiBHero BocTona bhjj 
Oxytropis muricata (Pall.) DC. (IlaBJioBa, 1981), kotophh HMeeT cxoahhh c Viola 
ircutiana apeaji. Ha TeppnTopnH Hamefi CTpaHH ocHOBHaa aacTB apeajia octpojio- 
jlOHHHKa MHrKonrjiHCToro HaxoflHTca b npe,n, 6 aHKajiBe. OKpecTHocTH hoc. HrHa- 
HIHHO HBJIHIOTCH H30JIHp0BaHHHM MeCTOHaXOJKfleHHeM flByX CpaBHHTeJIBHO peflKHX 
h CBoeo5pa3HHx bhjjob — V. ircutiana h Oxytropis muricata . 

Viola prionantha Bunge, noc. Hraanmno, cyxon Jiyr, 18 VIII 1980; TaM 
oyxoAOJiBHHH Jiyr b flojraHe p. AMyp, 30 V 1981. 

Bo «®Jiope CGGP» (KteenayK, 1949) otot bha yKa 3 HBaeTCH fljia 3ee-BypenH- 
CKoro h yccypHHCKoro <$jiopHCTHaecKHx pafioHOB, B. H. BopomnjioB oTMenaeT 
V. prionantha fljia BepxHero AMypa. Onajma 3y6aaTon;BeTKOBaa BCTpeaaeTca 
coBMecTHo c V. gmeliniana, V. dissecta, Gentiana squarrosa Ledeb., G. pseudo - 
aquatica, Cerastium arvense. CoSpaHHHe HaMH 3 K 3 eMHJiapH HMejin ijbctkh c xapaK- 
TepHBIM CHHe-$HOJieTOBHM OTTeHKOM H ^JIHHHHM npaMHM hjih cjierKa 3arayTHM 
BBepx mnopn;eM 6—8 (9) mm hji.; KopoSoaKH 8 —10 mm hji. 

OnpeAejieHne V. prionantha BH3BaJio HeKOTopne Tpy^HocTH. AHajiH3 onncamiH 
V. prionantha n V. alisoviana Kiss, npHBe^eHHHx bo «®jiope GCCP» (KteenayK, 
1949), noKa3HBaeT, hto ara ,n;Ba BH^a cjia6o pa3jraaaiOTca no Mop^ojiorHaecKHM 
npn3HaKaM h pacnpocTpaHeHHio. Ochobhhm otjihhhcm V. prionantha ot V . aliso¬ 
viana CHHTaeTcn (KteeuayK, 1949; BopoSbeB h jap., 1966) xopomo BLipajKemiaa 
ropo^aaTocTB Kpaa JincTa (y V . alisoviana Kpafi JincTa hohth ijcjibhhh). Ha ocHOBa- 
hhh 3 Toro npH3HaKa mh oraecjin Hama pacTemia k V. prionantha . ^ocTOBepmae 
h xopomo coxpaHHBmnecH 3K3eMnjiapn V . prionantha b TepSapHH BnH (VLA) 
OTcyTCTByiOT. H3 o6pa3n;oB V . alisoviana (VLA) npe^CTaBJiaiOT HHTepec tojibko 
repSapHBie c6opH H. B. rpnijeHKo H3 oKpecTHocTefi r. EjiaroBenjeHCKa, koto- 
pne He oTjmaaioTca ot pacTemra, co6pamn>ix HaMH 30 V 1981. Cxo^ctbo apeajios, 
aKOJiorHH h Mop^oJiornaecKHX npH3HaKOB npn oTcyrcTBHH thhobhx 3K3eMHJiapoB 
3 thx bh^ob b TepSapnax GGGP H03BOJiaeT BHCKa3aTB npe,n;nojio>KeHHe o tom, hto 
na BepxHeM AMype npoH3pacTaiOT He flea BH,n;a V. prionantha h V. alisoviana , 
a TOJIBKO OftHH, BHROBaa HpHHa^JiejKHOCTB KOTOpOTO TpeSyeT AOHOJIHHTejIBHOrO 
yTOHHeHHH. 

Gentiana pseudoaquatica Kusn. noc. HraamaHO, cyxon Jiyr y 03epa, 30 V 1981, 
5 VI 1981. 

IUnpoKo pacnpocTpaHeHHHH Ha lore GhShph bh,h («®jiopa I(eHTpajiBHOH !^Gh- 
6 npH», 1979). ,I(jia $jiopH coBeTcnoro ,I(ajiBHero BocTona npHBO^HTca BnepBHe. 
OaeHB 6jih30K no BHemHeMy ofijiHKy h 3 KOJiormi k G. squarrosa, pacTeHHio, o 6 hh- 
HOMy Ha lore npHMopBa, npnaMypBa h Il,eHTpaJiBHOH Gh 6 hph, xoth c6opi>i rope- 
aaBKH pacTOHHpeHHOH H3 AMypcKOH o 6 ji. b TepSapHH BnH (VLA) OTcyTCTByiOT. 
G . pseudoaquatica xopomo OTjiHaaeTca ot G. squarrosa OTcyTCTBneM onymeHna h 
CTpoeHneM aameaKH (cm. pncyHOK, a, 6). G. pseudoaquatica h G. squarrosa oSbtiho 
npoH3pacTaiOT coBMecTHo Ha cyxnx h Sojiothctbix jiyrax, namHax h nacT6nmax, 
aacTo pa^oM c Viola gmeliniana, V. dissecta, Hierochloe glabra Trin., Cerastium 
arvense, Primula patens (Turcz.) E. Busch. ropeaaBKa Jio>KHOBOflaHaa, KaK h rope- 
uaBKa pacTonHpeHHaa, aBJiaeTca no3^HeBeceHHHM h paHHejieTHHM oflHOJieTHHKOM, 
y KOToporo yme b Hiojie npaKTnuecKH 3aKaHHHBaeTca BereTanjHOHHBiH nepnoA. 

B oKpecTHOCTHX noc. HrHamHHo (KoanapHoe Sojioto b noHMe p. IlrHamHHKH) 
mh HamjiH Tperafi BHfl ropeaaBKH pa^a Aquaticae Grossh. — G. aquatica L., : xo- 
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BepxHne aacTH CTe6jien ijBeTymHX pacTeHuft 
Gentiana squarrosa , ( a ), G. pseudoaquatica (6), 
H G . aquatioa (a). 


pomo OTJimaiomHHCH ot BHme paccMOTpeH- 
hhx ropeaaBOK BHemHHM o6jihkom, <$op~ 
moh jincTa n aameaKH (cm. pncyHOK, e). 
G. aquatica He^aBHO BKJiioaeHa b chh- 
cok bh^ob (|)Jiopti coBeTCKoro JJajibHero* 
BocTOKa BopomHJiOBHM (1979), o^HaKo* 
no c6opaM, xpaHHm;HMCH b TepSapimx Mockbbi (MHA) h Bjia^HBocTOKa (VLA), 

MO>KHO CyjJHTb, HTO 9TOT BHJJ CpaBHHTejIbHO HIHpOKO paCnpoCTpaHeH Ha BepXHeM 
AMype. 

Dracocephalum nutans L. XaSapoBCKHH Kpan, onp. noc. Kyjib^yp, >k.-a. Ha- 
chhb, 30 VI 1981. 

BopomnjioB (1966) yKa3HBaeT 3T0T bh;j rjih. BepxHero AMypa, Oxothh h Ilpn- 

MOpbH (KaK 3aHOCHOe). nO-BHflHMOMy, B JjaHHOM HyHKTe 3MeerOJIOBHHK HOHHKmHH 
TaKJKe HBJineTCH 3aH0CHHM pacTeHneM. 

Veronica serpyllifolia L. IIoc. Kyjibflyp, 3a6ojioaeHHBiH Jiyr b nonMe p. Kyjib- 
Ayp, 30 VI 1981. 

OTMeneHa fljm IIpHMopbH h Oxothh (BopomnjiOB, 1966). Han^eHa paflOM 
c Potentilla centigrana Maxim., KOTopaa He^asHO npHBe,n;eHa rjih. Cpe^Hero AMypa 
(ni,ep6oBa, IIIeMOTOBa, 1981). 

Echinops dissectus Kitag. AMypcaaa o6ji., Ckobopoahhckhh p-H, onp. c. Aji6a- 
3hho, cyxofi ckjioh Ha 6epery AMypa, 7 VII 1977. 

C6opti pacTeHHa c TeppHTopnH ,I(ajibHero BocTOKa pe^KH: c. IIojiTaBKa Okth- 
6pbCKoro p-Ha IIpHMopcKoro Kpaa; hoc. KyMapa h Re p. Ahocobo b AMypcKon o6ji. 
(LE); c. Oa^eeBKa OKTaSpbCKoro p-Ha IIpHMopcKoro npaa (VLA). Hama HaxojjKa 
OTo^BHraeT rpammy apeaaa MopflOBHHKa pacceaeHHoro Ha 3ana,n;. OflHaKO Mop$o- 
aornaecKHe pa3JinaHa E. dissectus h chShpckoto E. latifolius Tausch, aacTO Bcrpe- 
aaioni;eroca b fl,aypnH («Ojiopa U,eHTpajibHOH Ch6hph», 1979), He3HaaHTejibHbi 
(Bo6poB, 1962). Bh^h pa3Jinaai0Tca no npH3HanaM, flocTaTOHHo Bapna6ejibHHM 
b ceM. Asteraceae : CTeneHH onymemiocTH jiHCTbes, CTeSaen h pacceaeHHOCTH jihcto- 

BOH HJiaCTHHKH. 

Carduus dahuricus (Aren.) Kazmi. noc. HrHannrao, p. ToMaaa, y floporn, 
30 VIII 1981. 


BnepBHe npnBOflHTca fljia <$jiopti cosercKoro ,I(ajibHero BocTOKa. OuinaaeTca 
ot nmpoKO pacnpocTpaHeHHoro C. crispus L. crpoemieM jihctohkob oSepTKH, 
OTTHHyTHX B H3BHJIHCTOe OCTpOKOHeHHe, H npepBIBHCTO KOJIIOaeKpHJiaTHMH CTe6~ 

jihmh (TaMaMmaH, 1963). 

TepSapHHe aK3eMnjiapti pacTeHHH nepe^aHH b ,I(ajibHeBOCToaHHH ceKTop Tep- 
6apna EoTammecKoro HHCTHTyTa hm. B. JI. KoMapoBa AH GGGP (LE). 

B 3 aKJiioaeHHe canTaeM cbohm jjojiroM Btipa3HTb HCKpeHHioK) npn3HaTejibH0CTb 
H. G. npoSaTOBOH 3a onpeflejiemie 3JiaKOB h B. H. BopomnjiOBy 3a npocMorp m 
yToaHeHne npaBHjibHOCTH onpe,n;ejieHHH bh,o;ob, paccMarpHBaeMHx b cTarbe. 
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EnaroBemeHCK, H3j];. EjiaroBem. roc. nejj. hhct. — n a b ji o b a H. G. (1981). 0 pacnpocxpaHe- 
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,flH0 h TaKcoHOMHH HeKOTopux Fabaceae flajiBHero BocTOKa. Bot. hc., 66, 3. — Pepne h 
0C0e3aH)mHe pacTeHHH Gh6hph. (1980). Otb. pe^. JI. H. MajiwmeB, K. A. Go6ojieBCKaH. Hoboch- 
t6npcK, HayKa. — CeprneBCKafl E. B. (1975). GeM. Violaceae Batsch — OnajiKOBMe. 
B kh.: Ojiopa 3a6aiiKajiBH, 7. JI., HayKa. — TaMaMmHH C. IV (1963). Pofl HepTonojiox — 
Carduus L. B kh.: Ojiopa CCCP, 28. M.; JI., H3fl. AH GGGP. — TojiManeB A. H. (1941). 
GeM. Papaveraceae Juss. — MaKOBBie. B kh.: Ojiopa 3a6anKajiBH, 4. M.; JI., H3,n;. AH GCGP. — 
O Jiop a UeHTpajiBHon CnOnpH. (1979). 1—2. HobochOhpck, HayKa. — b e ji e b H. H. 
,(1976). 3jiaKH GGGP. JI., HayKa. -E(ep6oBa M. A., IIIeMeTOBa H. G. (1981). 
HoBHe MecTOHaxoHC^eHHH pe^Knx bh^ob pacTeHHH Ha TeppHTopna Xa6apoBCKoro Kpan. 
H3B. GO AH GGGP, cep. 6hoji., 10, 2. — K) 3 e h h y k G. B. (1941). Pofl TpaBHJiaT — Geum L. 
B kh.: Ojiopa GGGP, 10. M.; JI., H 3 fl. AH GGGP. -K)3eniyK G. B. (1949). Po,q; OnajiKa — 
Viola L. B kh.: Ojiopa GGGP, 15. M.; JI., Hsfl. AH GGGP. 

TnxooKeaHCKHH HHCTHTyT 6noopraHHHecKOH xhmhh nojiyqeHO 29 XII 1981. 

flBHIJ AH GGGP, 

Bjia^HBOCTOK. 



TOM 67 


EOTAHmECKEtt MYPHAJI 


1982 , M9 


XPOHHKA 

yjlK 727.65 {597y 

O HAYHHblX TEPBAPHflX COI^HAJIHCTHHECKOH PECnyBJIHKH 

BBETHAM 

G. P. YAKOVLEV, NGUEN TIEN BAN, NGITEN TIEN HIEP. 

ON THE SCIENTIFIC HERBARIA IN THE SOCIALIST REPUBLIC OF VIET-NAM 

B 1981 r. BteTHaM noceTHJia flejieraijnH 6oTaHHKOB AH GGGP. Ojjhoh H3 3aflan noe3flKH 6 mjk> 
o3HaK om jieHne c rep6apnHMH GPB h coctohhhgm rep6apHoro flena. Bo BpeMH 3Kcne;jHijHH no 
cTpaHe coBeTCKne 6oTaHHKH noceTHJin Bee ocHOBHtie HaynHwe rep6apnn BteraaMa h nojiynnjm 
onpeflejieHHyio HHtjjopMaijHio o hhx ot BBGTHaMCKnx Kojuier. 9Ta HH$opMaijHH npe^CTaBjineT 
HHTepec fljw cner^najmcTOB, saHHMaionpixcH pacTeHHHMH TponnKOB. 

By^eT HejimnHHM HanoMHHTB, hto ncTopnn BBeraaMa 3a nocjie^ne cto JieT, ncTopnn kojio- 
HH3ar^HH ? HHTepB0Hn;HH h 6opb6bi 3a He3aBHCHM0CTB He 6jiaronpnHTCTBOBajia npor^BeTaHHio 6oTa- 
hhkh b 9Ton CTpaHe. OflHaKo cjie^yeT BH^ejinTB HeKOTopne nepHOflw, Kor^a npoijecc HaKonjieHnn 
rep6apHBix KOJiJieKijHH meji 6ojiee HHTeHCHBHO. HannHan c 60-x ro^OB nponuioro BeKa h b TeneHHO 
nempex flecHTHJieTHH XX b. pnfl H3BecTHtix <J)pamjy3CKHX KojuieKTopoB (chhcok ochobhmx koji- 
jieKTopoB 3Toro nepno.ua ^jih GPB npnBefleH b Taftji. 1) coBepinnjm aKCKypcnoHHHe noe3flKB 
b Han6ojiee flOCTynHBie panoHH TaK Ha3HBaeMoro Opam^y3CKoro HHflo-KHTan. 9th KOJiJieKijHn 
jierjin b ocHOBy H3BecTH0n «Flore generale de rindo-Chine» (flnpeKTop H3,naHHH H. Lecomte)^ 
BBixoflEBinen b napn>Ke c 1907 r. b BH^e OTflejiBHBix BBinycKOB h 3aKOHneHHOH b 1937 r. 1 Ochob- 
hoh «naKeT» KOJuieKn^nn b nacTonn^HH momcht xpaHHTCH b napn>Ke, ho fly6jiHKara ? BKjnonaH H30- 
THHH, MOJKHO BCTpeTHTB BO MHOTHX XpaHHJIHmaX MHpa, B TOM HHCJie H B Tep6apHH EOTaHHHeCKOrO- 
HHCTHTyra hm. B. JI. KoMapoBa AH GGGP (LE). 

JIhihb HeKOTopan uacTB c6opoB Tex JieT, rjiaBHtiM o6pa30M H3 6BTBinero jimraoro rep6apnn 
A. Chevalier, HaxoflHTCH cennac bo BBeraaMe b r. XoinnMHHe. 

B KOHn;e 20—Hanajie 30-x ro^OB ^obojibho 3HaHHTejiBHan KOJiJieKijHH pacTeHHH H3 panOHa r 
npHMBiKaiomero k KHTancKon rpaHnije, 6wjia coftpaHa ynacTHHKaMH HecKOJiBKHx aMepnKaHO- 
KHTancKHX BKcneflnijHH. TjiaBHaH nacTB bthx MaTepnajiOB HBiHe xpaHHTCH b GIIIA b rep6apnn 
Arnold Arboretum; bo b BeTnaMCKHx 6oTaHHHecKnx ynpoKfleHHHx Her hh o^noro o6pa3ija, coftpaH- 
Horo 3THMH 3KCHeflHlJHHMH. 

B nocjieBoeHHtie roflw, Kor^a CTpaHa OKa3ajiacB pa3flejieHHOH Ha flBe nacTH, b IOjkhom Bbct- 
HaMe npoBOflnjincB BecBMa orpaHHHeHHHe nojieBBie OoTaHnnecKne BKcKypcnn npeHMymecTBeHHO- 
aMepnKaHCKHX OoTaHHKOB h coTpyflHHKOB CanroHCKoro yHHBepcHTeTa. KojuieKi^HH nepBHx b 6o- 
TaHHnecKHX ynpe>KfleHHHx OTcyTCTByioT, a BTopBix — xpaHHTCH b repftapnn yHHBepcHTeTa r. Xo- 
iHHMHHa. B ceBepHOM BBeraaMe (Tor.ua flPB) aKTHBHan pa6oTa no c6opy repftapHHX MaTepnajion 
HanajiacB c KOHija 50— Hanajia 60-x ro^OB h npoBO^njiacB mccthhmh BBeTHaMCKHMH 6oTaHHKaMH 
Hepe^Ko npn ynacTHH KHTancKHX h coBeTCKnx Kojuier (G. Y. Wu; T. B. MnKemHH, A. JI. TaxTafl- 
h«hh). 2 B 3th roflBi 6BiJia 3ajio>KeHa ocHOBa pn^a HaynHHX rep6apneB, $yHKi^HOHH- 
pyiomHX HBme b ceBepHOH nacTH CPB. 

nepBOHanajiBHO kojuicki^hh, co6paHHHe nocjie bohhh, xpaHHJincB y KojuieKTopoB, hto C03^a- 
Bajio cepBe3HBie Heyflo6cTBa fljm HaynHon pa6oTM, noaTOMy b 70-x ro^ax cncTeMa xpaHeHnn MaTe- 
pnajiOB 6BiJia H3MeHeHa h npn6jiH>KeHa k hphhhtbim b 6ojiBmHHCTBe KpynHBix coBpeMeHHtix xpa- 


1 C 1938 r. h no HacTOHmee BpeMH b napn>Ke bbixo^ht flonojiHeHHH k «Flore generale». 
G 1938 no 1951 r. flnpeKTopoM h3^bhhh 6biji H. Humbert, c 1960 no 1975 — A. Aubreville y 
nocjie 1975 r. — A. Aubreville h J. F. Leroy. 

2 Hctophh 6oTaHHnecKHX hcc JieflOBaHHH bo BBeTHaMe 3^ecB noflpo6HO He H3JiaraeTCH, no- 
cKOJiBKy npeflCTaBJineT oco6yio TeMy. O HeKOTopBix pe3yjiBTaTax noe3flOK coBeTCKnx 60TaHHKOB bo 
BBeraaM HHTaTejiB MO>KeT coctubetb npe^CTaBjieHne H3 MaTepnajiOB Ta6ji. 2. 
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TAEJIHIJA 1 

OcHOBHbie KOJiJieKTopbi, pa6oTaBinHe b HH^oKHTae c 1865 no 1944 r. 


KojiJieKTop 

roaw paCoTH 

TjiaBHbie pafioHbi 
pa(50T 

JlHTepaTypa o KOJiJieKTopax 

J. B. L. Pierre 

1865-1877 

AHHaM h Koxhh- 
XHHa 

Merrill, Walker, 1938; Leandri, 1962; 
Stafleu, 1967, Hedge, Lamond, 1970 

F. T. Harmand 

1875—1877 

AHHaM 

Lanjouw, Stafleu, 1957 

P. Couderc 

1883—1885 

» 

Lanjouw, Stafleu, 1954 

H. F. Bon 

1883-1895 

Tohkhh a AHHaM 

Lanjouw, Stafleu, 1954; Hedge, Lamond, 
1970 

B. Balansa 

1886—1891 

Tohkhh 

Lanjouw, Stafleu, 1954; Stafleu, 1967; 
Hedge, Lamond, 1970 

P. Gounillon 

1890 

KoXHHXHHa 

Lanjouw, Stafleu, 1954 

L. Jacquet 

1901 

AHHaM 

Ghaudhri et al., 1972 

A. Andr6 

1964 

» 

Lanjouw, Stafleu, 1954 

P. A. Eberhardt 

1906—1920 

Tohkhh a AmaM 

Lanjouw, Stafleu, 1957 

*C. Alleizette 

1908—1909 

Tohkhh a Koxhh- 
XHHa 

Lanjouw, Stafleu, 1954 

V. Demange 

1908—1909 

Tohkhh 

To >Ke 

M. Bauche 

1910 

AHHaM 

» » 

D. G. J. M. Bois 

1911 

Tohkhh 

» » 

H. Lecomte et 

A. E. Finet 

1911—1912 

Tohkhh a AHHaM 

Leandri, 1962; Ghaudhri et al., 1972; 
Stafleu, Cowan, 1979 

P. Hautefeuille 

1912 

Tohkhh 

Lanjouw, Stafleu, 1957 

M. Krempf 

1912—1913 

AHHaM 

Chaudhri et al., 1972 

A. J. B. Cheval¬ 
ier 

1913-1919 

Tohkhh a AmaM 

Lanjouw, Stafleu, 1954; Hedge, Lamond, 
1970 

A. Bonnet 

1914 

Tohkhh 

Lanjouw, Stafleu, 1954 

F. Fleury 

1914 

KoXHHXHHa 

Lanjouw, Stafleu, 1957 

M. Duport 

1914—1935 

Tohkhh 

Lanjouw, Stafleu, 1954; Hedge, Lamond, 
1970 

Hedge, Lamond, 1970 

E. Poilane 

1919-1928 

Tohkhh h AmaM 

B. Hayata 

1921—1922 

AHHaM 

Lanjouw, Stafleu, 1957; Hedge, Lamond, 
1970 

A. Petelot 

1922-1944 

Tohkhh 

Hedge, Lamond, 1970 

F. Evrard 

1923—1929 

AmaM 

Lanjouw, Stafleu, 1957 

R. W. Squires 

1927 

» 

Hedge, Lamond, 1970 

R. J. Clemens 

1928 

» 

Lanjouw, Stafleu, 1954 

W. T. Ts’ang 

1936—1940 

Tohkhh 

Hegde, Lamond, 1970 

J. E. Vidal 

1943—1944 

Tohkhh h AmaM 

To >Ke 


eiumm. B HacTonmee BpeMH bo Bcex hhth y^pe^eHnax, HMeiomnx Haymwe rep6apnn, MaTe-*- 
pnajiti pacnojiaraioTca jih6o b ajnjmBHTHOM nopa^Ke ceMeficTB, pojjoB a bh^ob, jih6o nopa^oK 
ceMencTB cooTBeTCTByeT cncTeMe, npamToa b Bwmer^HTHpoBaHHOH «Flore generale». 

noMeajeHaa, 3amTwe nofl rep6apHwe xpaHHJianja, Oojiee hjih MeHee cooTBeTCTByioT HOpMaM, 
npimaTBiM fljia Tanax xpaHHJiam B GGGP. 3fleci> HMeeTca onpeflejieHHwa pe3epB fljia pocTa KOJiJieK- 
d;hh, kotophh ^ocTaToaeH fljia pa6oTH b TeueHae 20—25 jieT. KaK npasnao, bo Bcex rep6apaax 
HMeeTca npocTeamee 6oTaHHuecKoe oOopyflOBaHae: CTepeocKonaaecKae Jiynti, npenapOBajiBHwe 
nrjiM a t. fl. 

MoHTapoBaHHMe o5pa3i^H o6wmo xpaHaTca b HcecTHHwx oqHHKOBaHHHx KopodKax, KOTOpBie, 
KaK 3fleci» nojiaraioT, Jiynme npefloxpaHHioT repOapaa ot nopaa b ycjiOBaax TponaaecKoro 
KJiaMaTa. OcoOemocTH MOHTapoBKa rep5apHHx o6pa3qOB pa3JinmH, ax pa3Mepw cooTBeTCTByioT 
npHHaTBiM b 6ojiBniaHCTBe eBponeacKax repdapaeB. 9KcaKaTH repOapaeB noaa He B3flaiOTca. 

KaK B3BecTHO, cynjecTByeT pnfl chocoOob rep6apa3aqaa pacTeHaa, oflpaKO bo BBeraaMe 
MecTHbie 6oTaHHKa npeflnoHBTaioT cymaTB pacTeHaa b npeccax, pacnojiaraa ax nofl HaBecoM 
Hafl He6ojiBniBM koctpom bjih onaroM. KoHcepBaHTH, Hepe^Ko npHMeHaeMBie npa rep6apH3aqaa 
b TponaKax, noKa He acnojiB3yK)TCH, a KOjuieKTOpu, HacKOJiBKO B3BecTH0, OTHOcaTca k hx npa- 
MeHeHaio c HeKOTopsiM npe/jyOeJKfleHneM. 

Ilpa 3aKjia^Ke repOapaa 3flecB npaHaTO CHa6acaTB Kaac^oe pacTeHae nojieBoa 6apKoa c yKa- 
sameM HOMepa, flaTM a BMeHa KOjiJieKTOpa bjib Ha3BaHaa aKcneflaqaa. OjjHOBpeMeHHO b CTaH^apT- 
hom flHeBHBKe OTpaacaioTCH HeoOxoflHMHe flaHHtie: Ha3BaHae pacTeHaa, ceMeacTBO, MecTO c5opa, 
ycaoBaa MecTOoOaTaHaa, HeKOTopwe Mop^ojioraaecKae oco6eHHOCTa, acaeaaron^ae npa Bwcyma- 
Baraa, a t* g. 9 th flarawe nepeHOcaTca Ha OKomaTejiLHyio aTHKeTKy, HameaBaeMyio Ha rep6ap- 
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TAEJIHIJA 2 

HeKOToptie cBe^eHHH o6 ochobhhx 3 Kcneflnn,nHX 6oTaHHKOB GGGP 


yqaCTHHKH 

BpeMH paCoTH 

OCxeM KOJIJieKHHH 

MecTO xpaHeaHH 
KOJIJieKIIHH 

A,. JI. TaxTafljKHH, A. A. 

Bi^eHKO-XMejieBCKHH, 

7—30 X 1960, 

Okojio 4thc. rep6. o6p.,KOJi- 
jieKijHH flpeBecHH 

BHH, JITA 

H. A. EanflajiHHa 



MaTepnajiH BKcne^H^ 
H,HH xpaHHTCH B Ap~ 

xHBe AH GGGP 

II. A. EapaHOB 

HanaJio 1962 r. 


T. B. MHKemnH 

1963 r. 

Okojio 3 thc. rep6. o6p., >kh- 
BHe pacTeHHH 

TBG 

H. A. ABpopnH 

9IV—1VII1963 

882 rep6. o6p., 195 o6p. ce- 

MHH, 12 >KHBHX pacTeHHH 

Okojio 250 rep6. o6p. 

BHH, BHP 

H. H. BpexMaH, H. B. 

IX—X 1963 

BHH 

TpyniBHi^KHH, II. E. 
TopOBOH 


BHJIP, ay6jieTH BHH 

B. B. KyBaeB, B. K. Poe- 

X—XI 1963 

Okojio 500 rep6. o6p. 

TOE^KHH « 

H. B. rpymBHi^KHH, 

H. H. ApHayTOB 

21 XI—21 XII 
1966 

270 rep6. o6p., 33 o6p. ce- 
mhh, 122 My3enHHx o6p., 

96 >KHBHX pacTeHHH (3fleCB 
n flajiee yKa3aHa tojibko 
flojin EHHa) 

880 rep6. o6p., 90 o6p. ape- 

BecHH, 200 cnnpTOBaHHHX 

o6p., 40 o6p. ceMHH 

BHH 

H. B. rpymBHu;KHH, 

H. H. ApHayTOB 

14 XI 1969— 

10 I 1970 

BHH 

H. B. rpymBHi^KHH, 

H. H. ApHayTOB 

3-31 III 1972 

400 rep6. o6p., 56 o6p. flpe- 
BecHH, 73 cnnpTOBaHHHX 
o6p. 

BHH 

A. JI. TaxTaflHwm, JI. K). 
By^aHi^eB, H. H. Ap¬ 

Hanajio 1975 r. 

Bojiee 1000 rep6. o6p., 50o6p. 
ceMHH, 30 >khbhx pacTeHHH 

BHH 

HayTOB 



BHH 

H. T. CKBopu;oBa, H. H. 
ApHayTOB 

VI—VIII 

1976 r. 

Bojiee 1000 rep6. o6p., 

30 o6p. upeBecHH, 20 Kap- 
nojioniHecKHx o6p. 

T. II. HKOBJieB, H. H. 
ApHayTOB, H. B. HBa- 

25 IV—20 VII 
1981 

2000 rep6. o6p., 102 o6p. ce¬ 
MHH, 50 >KHBHX paCT6HHH 

JIXOH, BHH 

HOB 





hhh jihct npn MOHTnpoBKe. Gbmh nojieBHe flHeBHHKH He3aBHCHMO ot flajiBHenmero MecTa pa6oTBi 
hx BJiaflejiBr^a xpaHHTCH b tom ynpe>KfleHHH, ot KOToporo 6tuia opraHH30BaHa BKcneflHijHH. 

Thhbi bo BBOTHaMCKHX HayHHtix repOapnnx noKa He Bti;jejieHH, h hx HeMHoro. 9to, KaK npa- 
BHJIO, THHOBBie o6pa3IJH BHOBB OHHCaHHBIX TaKCOHOB H H3peflKa — cOopH <j>paHIjy3CKHX KOJIJieK- 
TopoB. 06mgh fly6jieTHBiMH KOJiJieKr^HHMH KaK BHyTpn CTpaHH, TaK h c 3apy6e>KHB[MH ynpe>Kfle- 
hhhmh noKa He npaKTHKyeTCH. PaOoTti coTpyflHHKOB paHee (flo 1979 r.) ny6jiHKOBajincB b «Tap chi 
Sinh v&t — Dia hoc» (5KypHaji 6nojiorHH Hreojiornn), a c 1979 r. — b «Tap chi Sinh vat hoc» 
(E HOJiornHecKHH JKypHaji) . 3 

B npoijecce pa6oTH Hafl «Ojiopon BBeTHaMa» npeflCTOHT pemnTB mhoto cjiojkhbix npoOjieM. 
O^Ha H3 hex onpe^ejineT ycnex 3aflyManHoro npeflnpHHTHH. Pent H#eT o cncTeMaTHHecKOM hohoji- 
HeHHH ochobhbix rep6apHBix $oha;ob. Cennac no opneHTnpoBOHHOH oijeHKe b hhth HayHHtix rep6a- 
pnnx BBeTHaMa xpaHHTCH okojio 45 thc. onpeflejieHHtix h MOHTnpoBaHHtix o6pa3ijOB h npnMepHa 
30 THC. o6pa3IJOB HeMOHTHpOBBHHHX. TaKOH o6T>eM KOJIJieKIJHH, HO HameMy MHeHHK), HOKa He- 
P,OCTaTOHeH ? HT06h CJiy>KHTB OCHOBOH JJJIH C03flaHHH CBOflKH HO $JIOpe ? HaCHHTHBaromeH 
He MeHee 10 thc. bh^ob. OmymaeTCH TaKnse onpeflejieHHan HexBaTKa KBajintjnmnpoBaHHBix Ka^poB 
OoTaHBKOB (He^OCTaTKa'B TeXHHHeCKHX pa6oTHHKaX HeT). fljIH COCTaBJieHHH COBpeMeHHOH CBOflKE 
no <$jiope noflo6Horo o6T>eMa, ehahmo, Tpe6yioTCH ycmiHH KOJiJieKTHBa He MeHee neM H3 40— 
50 nejiOBeK. B HacTonn^ee BpeMH peajiBHHH BKJiafl b H3^aHHe «OjiopH BBeTHaMa» MoryT bhccth 
okojio 25 6oTaHHKOB, nooTOMy pyKOBOflETejin pa6oTH no cocTaBJieHHio «OjiopH» Ha^eioTCH Ha no- 
MomB cneijnajincTOB H3 flpyncecTBeHHHx CTpaH h npe;Kfle Bcero H 3 GCGP. 

KaK cKa3aHO BHme, b HacTonmnn MOMenr bo BBeraaMe tjjyHKijnoHHpyioT hhtb ochobhhx Hayn- 
hhx repfiapneB. 9to rep6apnn HaijnoHajiBHoro HayHHO-nccjieflOBaTejiBCKoro ijenrpa npn KoMHTeT© 

3 Kanc^HH toa ny6jiHKyeTcn o^hh tom, coctoeh^hh H3 4 HOMepoB. 
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no HayKe h TexHHKe GPB b ropo^ax XaHoe h XomHMHHe, rep6apnn yHHBepcnTeTOB Tex me ropoflos 
h Tep6apHH HHCTHTyTa njiaHnpoBaHHH jiecHoro xo3HHcraa. 

rep6apHH Han;HOHajii»Horo HaynHO-nccjieflOBaTejiBCKoro ijemrpa b XaHoe (HN) 4 hbjihgtch 
neHTpajiLHBiM rep6apneM BneraaMa KaK no ijeHHOcra xpaHHii^nxcH KOJiJieKijHH, TaK h no HHTeHCHB- 
hocth npoBOflHMOn HayraoH pa6oTH. MaTepnaJiM CTajin nocTynaTB ciofla, HaunHan c 1963 r. 
CunTaeTcn, uto 3flecB xpaHHTcn okojio 12 thc. onpeflejieHHHX n MOHTnpoBaHHBix o6pa3ijOB. Xo- 
pomo npeflCTaBjieHa tjmopa CeBepHoro BneraaMa, TaKme tjmopa Tan Ha 3 BiBaeMoro IJeHTpajiBHoro 
IIJiaTO (K)3KHhh BBeraaM). 6 B rep6apnn paftoTaiOT 21 uejiOBeK, H3 hhx 13 6oTaHHKOB n 8 TexHn- 
necKm pa6oTHHKOB. Gpe^n Hayranx coTpyjjHHKOB npeoftjiaflaioT jraija b B03pacTe ot 30 flo 40 JieT. 
CaMOMy CTapmeMy 44 ro^a. IIpHMepHO nojiOBHHa npotjjeccnoHajiBHHx 6oTaHHKOB 3aKOHUHJiH 
acnnpaHTypy hjih npoxoflnjin cTamnpOBKy b GGGP, KHP h TflP. Bo3rjiaBJineT rep6apnn o#hh 
H3 aBTopoB CTaTBH flOKTop dHOJiornuecKHX HayK, cner^najincT no ceM. Annonaceae HryeH TBeH Ban 
(Nguyen Tien Ban). H3 flpyrnx coTpyjjHHKOB ynoMHHeM HryeH flanr Kxoh (Nguyen Dang 
Khoi) — cnerjnajiHCTa no ceM. Fabaceae s. L, HaH HroK Hhhh (Tran Ngoc Ninh) — no Rubia- 
ceae , HaH #hhb JIh (Tran Dinh Ly) — no Apocynaceae , HaH flHHB flan (Tran Dinh Dai) — 
no Meliaceae , Xa Txn 3yHr (Ha Thi Dung) — no Araliaceae, Jle Khm BneHa (Le Kim Bien) — 
no Asteraceae. 

B Tep 6 apHH HaijnoHajiBHoro HayuHO-nccjieflOBaTejiBCKoro ijenrpa b XaHoe HMeeTCH KapTOTena 
c yKa3aHneM tohhhx MecT c 6 opoB pacTeHnn n nx KOJiJieKTopoB. Oruinaji aToro rep 6 apnn (tjjaKTn- 
necKn aTO He 3 aBHCHMHn rep 6 apnn) 6 HaxoflHTCH b r. XomnMHHe (HM). B 3tom rep 6 apnn xpaHHTcn 
OKOJIO 8 THC. MOHTHpOBaHHBIX 06pa3IJ0B, UpeHMymeCTBeHHO C 06 paHHBEX $paHI^y3CKHMH 60 TaHH- 
KaMH no BceMy HHflo-KHTaio b nepBOn nojiOBHHe XX b. 3flecB mojkho BCTpeTHTB o 6 pa 3 ijH, co 6 paH- 
HBie H. Bon, B. Balansa, A. Chevallier, E. Poilane, A. Petelot Hflp. (Ta 6 ji. 1), ho TnnOBBie o 6 pa 3 i*H 
Kpaime peflKH. B HacTOHmee BpeMH b mTaTe tjmjraajia 4 coTpyjjHHKa (2 6 oTaHHKa h 2 TexHnuecKnx 
pa 6 oTHHKa). OopMajiBHHM rjiaBon rep 6 apnn TaKme HBjraeTcn HryeH TneH BaH. AKTHBHan pa 6 oTa 
no c 6 opy hobbix MaTepnajiOB 3flecB noKa He Be^eTcn. Hayrane coTpyflHHKn aToro rep 6 apnn He npn- 
HHMaioT yuacmH b nOflroTOBKe 6 yflynjen «Ojiopn BBeTHaMa», MaTepnajiH HcnojiB3yioTCH npn o 6 pa- 
6 oTKax Tex hjih hhbix rpynn pacTeHHH KaK BBeraaMCKHMH, TaK h 3apy6emHHMH cneijHajracTaMm 

Tep 6 apHH XaHoncKoro yHHBepcnTeTa (HNU) HaxoflHTCH npn Katj>eflpe 6 oTaHHKH. 3Ty Ka- 
$e^py b HacTOHHjee BpeMH B03rjiaBjmeT KaH^H^aT 6 nojiorHuecKHX HayK, 6hbhihh acnnpaHT Jleco- 
TexHHuecKon aKafleMHH hm. G. M. KnpoBa (JleHHHrpafl) OaH Ke JIok (Phan Ke Loc). ConiacHO 
ero flaHHtiM, b repftapnn xpaHHTcn okojio 10 tbic. mohthpob aHHtix onpeflejieHHHX o6pa3ijOB n 
hohth 20 thc. HeonpeflejieHHHX. B repOapnn npe^cTaBjieHH MaTepnajiH npeHMymecraeHHO H3 Ce- 
BepHoro BBeTHaMa h panoHa IJeHTpajiBHoro njiaTO. CoTpyflHHKH Katjjeflpn bhhojihhiot pha TeM 
no njiaHy HayuHO-nccjieflOBaTejiBCKOH pa 6 oTBi yHHBepcnTeTa (pecypcoBe^necKHe TeMH, TeMBt 
no aHaTOMHH h najiHHOJiorHH pacTeHHH h t. n.). B djinmaHinne ro^H 2 coTpyflHHKa, b tom hhcjio 
h OaH Ke JIok, TaKme noflKjnouaTCH k o 6 pa 6 oTKe OTflejiBHHX rpynn noKpHTOceMHHHBix ajih 
«OjiopH BBeraaMa». 

BecBMa HHTepeceH repdapnn b HHCTHTyTe njiaHnpoBaHHH JiecHoro xo 3 HHcraa (HNIF), 
OTHOcnmeMcn k MnHHCTepcTBy JiecHoro xo 3 HHcraa GPB. 9to xpaHHJinme, co 3 flaHHoe b Hanajie 
60-x roflOB, cenuac B03rjiaBjineT By BaH 3ynr (Vu Van Dung). 3fl;ecB co 6 paHBi rep 6 apHBie o 6 pa 3 ii;Bi 
npenMymecTBeHHO ^peBecHBix nopofl H3 Bcex hpobhhi^hh cTpaHH, r^e coxpaHHJincB 6 ojiee hjih 
MeHee 3HauHTejiBHBie jiecHBie MaccHBti. K co^ajieHHio, KOJiJieKTOpBi aToro rep 6 apnH nacTO co6h- 
pajin o6pa3n;Bi b BereTaTHBHOM coctohhhh, hto HecKOjiBKO CHnncaeT hx HaynHyio i^hhoctb. HeKo- 
TopBie cnen;HajiHCTH, pa 6 oTaiomHe b rep 6 apHH (Bcero hx 6 ), npnBJieueHBi k pa 6 oTe Hafl 6 yaym;eH 
«OjiopoH BBeTHaMa». B nacTHOCTH, By BaH 3ynr npe^nojiaraeT o 6 pa 6 oTaTB ceM. Dipterocarpaceae » 

nocjieflHHH KpynHBiH rep6apHH, KOTopuii ^ojiBKeH 6 htb ynoMHHyT, npHHafljie>KHT Ka$e,n;pe 
6oTaHHKH yHHBepcnTeTa b r. XomHMHHe (HMU). Ka^e^py h rep6apnH B03rjiaBJineT npo^eccop 
OaM XoaHr Xo (Pham Hoang Ho), cocTaBHiejiB HJiJiiocTpHpoBaHHOH flByxTOMHOH cbo,o;kh no $jiope 
kukhoh nacTH CTpaHH «Gay co’ mi§n nam Vietnam» (1970). 3flecB xpaHHTcn He 6ojiee 3 — 4 thc. 
o6pa3n;oB, 66jiBmyio uacTB kotophx cocTaBjinioT c6opH H3 IOwhoto BBeraaMa. Cjie^yeT, o^HaKo, 
aaMeTHTB, hto cenuac rep6apHH npaKTHuecKH He nonojiHneTCH h tojibko o^hh coTpyflHHK HryeH 
To KyeH (Nguyen To Quyen) npe^nojiaraer pa6oTaTB b 6yflymeM fljm «OjiopH BneraaMa* 
no ceM. Poaceae . 

HeMHoro o flajiBHenmHX nepcneKTHBax pa3BHTHH rep 6 apHoro flejia bo BneraaMe. npHHHTa 
pemeHne o co3^aHHH Han,HOHajiBHoro rep 6 apnH CTpaHH. PyKOBOflcrao rep 6 apneM nopyueHO H3BecT- 

4 yKa3HBaeMHe HHfleKCH rep6apneB npHHHTH BBeraaMCKHMH 6oTaHHKaMH h noKa He 3apern- 
CTpnpoBaHH b «Index herbariorum». 

6 3fl;ecB h flajiee ynoTpe6jiHK)TCH KaK reorpatjmuecKHe hohhthh. 

5 OopMajiBHoe odBeflHHeHHe rep6apneB b ropo^ax XaHoe h XomHMHHe npoH 3 omjio b 1975 r. 
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HOMy cne^ajincTy-fleHflpojiory flOKTopy 6nojiorH | iecKHX HayK, npo$eccopy Txan BaH HnHy 
(Thai Van Trung). fljin 6yflymero repbapnn b r. XoniHMHHe OTBe^eH TpexaTaJKHHH oco6hhk, 
cner^najiBHO nocTpoeHHtiH fljra 3Thx ijejieia. B 3,gaHHH npeflnojiaraeTCH pa3MecTHTB 6oTaHH*iecKHH 
My3en ? repbapnH h o6opyflOBaTB KOMHaTH fljw pa6oTH HccjieflOBaTejien pa3JiH<raoro npotjmjia. 
CorjiacHO HH<j)opMan;nH Txan BaH HnHa, fljra xpaHGHHH repdapHHx o6pa3i*OB 6yflyT H3roTOBjieHn 
flepeBHHHBie mKa$M, oiyjejiaHHBie pa3JiHHHBiMH nopo^aMH flepesa TaKHM o6pa30M, hto6h xpaHH- 
jinme cyxnx pacTeHHH hbhjiocb ecTecTB ghhbim npoflOJDKeHHeM 6oTaHH*iecKoro My3en. IIo oqeHKe 
aBTopoB HacTOHmeH CTaTBH, HOMenjeHne, OTBOflHMoe nofl rep6apHH, .gocTaTOHHO jjjih xpaHeHHa 
1 mjih. rep6apHBix o6pa3ijo3. Ilpn repOapnn njiaHnpyeTCH co3,gaHne 6oTa#H<iecKOH 6h6jihot9Kh. 
B bjiroKaninee BpeMH HaMeaeHO $opMnpoBaHne nrraTa HOBoro yape>KfleHHH, 
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JleHHHrpaflCKHH XHMHKo-tjmpMaijeBTnuecKnH HHCTHTyT, nojiy<ieHO 28 IX 1981. 

BOTaHHUeCKHH HHCTHTyT 
hm. B. JI. KoMapoBa AH GGGP, 

JleHHHrpafl. 



TOM 67 EOTAHmECKKR MyPHAJI 1982 , M 9 


BO BCEC0I03H0M BOTAHH^ECKOM OBmECTBE 


/ y%K 582 : 069 ( 571.66 > 

C03AAH0 KAMHATCKOE OTftEJIEHHE BEO 

S. S. KHARKEVIGH. THE KAMCHATKIAN BRANCH OF THE ALL-UNION 
BOTANICAL SOCIETY HAS BEEN ORGANIZED 

Ha coBeTCKOM flajiBHeM BocTOKe KaMnaTCKan oftjiacTB ocTaBajiacB flo nocjie^ero BpeMeHH 
eflHHCTBeHHOH b perHOHe, He HMeromeia OTflejieHHH Bcecoio3Horo 6oTaHnnecKoro o6mecTBa. 3to 
b onpeAejieHHOH Mepe oftBHCHHeTCH OTcyTCTBneM b Hen aKafleMHnecKHX h By30BCKnx 6oTaHHnecKnx 
noflpa3flejieHHH. Tanoe nojio>KeHHe npeflCTaBJineTcn CTparaHM, ecjin ynecTB, hto hmghho nojiy- 
octpob KaMHaTKa hbhjich nepBBiM Ha flajiBHeM BocTOKe HaynHHM nojraroHOM ^jih 6oTaHHnecKHx 
nccjieflOBaHHH cnoflBHTKHHKa M. B. JIoMOHOcoBa, nepBoro pyccKoro aKafleMHKa-ftoTaHHKa 

G. II. KpaineHHHHHKOBa. 250-JieTne 3Toro co6hthh nepe3 HecKojiBKO jieT 6y^eT OTMenaTB 6oTaHH- 
necKan o6mecTBeHHOCTB CTpaHBr. 

HccjieflOBaHHH pacTHTejiBHoro Mnpa o6jiacTH hpobo^htch mgcthbimh 6oTaHHKaMH, pa6oTaio- 
eo;hmh b pnfle ynpe>KfleHHH h bg^omctb. G ijejiBio KoopflHHaijHn nccjieflOBaHHH h paanHpeHHH 
HayTHO-npocBeTHTejiBCKOH h npnpoflOoxpaHHOH flenTejiBHOCTH 6BiJia ocymecTBJieHa no^roTOBn- 
TejiBHan pa6oTa no co3flaHHio KaMnaTCKoro OTflejieHHH BBO. JleTOM 1981 r. IIpe3HflHyM BBO, 
no npeflCTaBJieHHio IIpHMopcKoro OTflejieHHH, H36paji 32 njieHa BBO no KaMnaTcnon oftjiacTn 
n npnHHJi pemeHne o co3flaHnn KaMnaTCKoro OT^ejieHHH (KO) BBO. 

B OKTn6pe 1981 r. npn ynacTHH njieHa CoBeTa BBO M. G. Bon 6bijio npoBe^eHO opraHH3an;HOH- 
Hoe co6paHne KO BBO, Ha kotopom 6buih H36paHH CoBeT n PeBH3HOHHan komhcchh OTflejieHnn. 
B cocTaB CoBeTa bohijih A. T. HayMeHKO — npe^ceflaTejiB, fl. O. E$peMOB — 3 aMecTHTejiB 
npeflceflaTejm, M. B. BopomnjiOBa — yneHBiH cenpeTapB, H. H. PnxoBCKan — Ka3Hanen 
hH. A, EropoBa — nneH CoBeTa. PeBH3HOHHan komhcchh H36paHa b cocTaBe: B. H. Tynn- 
khh — npeflce^aTejiB, T. H. CTpy>KKHHa h JI. M. flojiMaTOBa — njieHti komhcchh. 

B Hon6pe 1981 r. KO BBO npnHHJio aKTHBHoe ynacTne b pa6oTe IV HaynHOH KOH^epeminn 
«13po6jieMBi flajiBHenmeuro KOMHJieKCHoro pa3BHTHH npoH3BO^HTejiBHHx chji KaMnaTCKon o6jiacTH». 
Ha 9toh KOH$epem^HH A. T. HayMeHKO BHCTynnji c flOKJiaflOM «3anoBeflHHe TeppnTopHH KaK 
$aKTop par^HOHajiBHoro HcnojiB30BaHHH npnpoflHBix pecypcoB». fl. O. E(f>peMOB aojiojkhji o co- 
ctohhhh h nyTHX noBBimeHHH 3$$eKTHBHOCTH jiecoBoccTaHOBHTejiBHHx pa6oT Ha KaMnaTKe. 

H. G. KapnyxHH h fl. O. EtjjpeMOB b CBoeM flOKJiafle h3jio5khjih nepcneKTHBBi pa3BHTHH jiecHoro 
X03HHCTBa KaMHaTKH. npoftjieMy HHTpOflyKIjnn KaK OCHOBH HOBBimeHHH npOflyKTHBHOCTH JieCOB 
KaMnaTKH ocBeTHJia b CBoeM flOKjia^e E. B. H3BeKOBa. 

Ha o6meM co6paHHH KO BBO, cocTOHBmeMcn b KOHije Hon6pn 1981 r., G. G. XapKeBHH Ha- 
MeTpji nepcneKTHBBi pa3BHTHH 6oTaHHnecKon HayKH b pernoHe h b KaMnaTCKOH o6ji., a TaKnce 
ocTaHOBHJicn Ha ochobhbix 3aflanax KaMnaTCKnx 6oTaHHKOB. A. T. HayMeHKO paccKa3aji o6 HTorax 
coBem;aHHH 6oTaHHKOB TjiaBoxoTH PGOGP no npoftjieMe «Hccjie^ 0 BaHHH ecTecTBeHHBix npnpofl- 
hbix npor^eccoB b pacTHTejiBHBix coo6m;ecTBax 3anoBeflHHKOB» h Bcecoio3HOH KOHtjjepeHijHH 
«OxpaHa pe^KHX pacTHTejiBHBix coo6m;ecTB», npoBefleHHBix b 0KTn6pe—Hon6pe 1981 r. 

Ha 3Tom co6paHHH 6biji paccMOTpeH h yTBep>KfleH njiaH pa6oTBi KO BBO Ha 1982 r. — 
rofl 50-JieTHH KaMnaTCKon o6ji. OcHOBHan 3a^ana 3aKJnonaeTCH b no^roTOBKe h npoBejjeHHH 
28 VII—4 VIII 1982 VII BBiesjjHOH ceccnn flajiBHeBOCTOHHoro pernoHajiBHoro HaynHoro coBeTa 
no npo6jieMe «EHOJiorHnecKHe ochobbi papnoHajiBHoro HcnojiB30BaHHH, npeo6pa30BaHHH h oxpaHM 
pacTHTejiBHoro Mnpa». 

B CBH3H C TeM, HTO B KaMHaTCKOH 06jl., OTJIHHaiOmeHCH CBOeo6pa3HeM npnpOflH H yHHKaJIB- 
HBIMH HpHpOflHBIMH 6oraTCTBaMH, OCHOBHOH HHTepeC HpeflCTaBJIHIOT 6HOJIOrHHeCKHe pecypcH, 
nmpoKo pacnpocTpaHeH Typn3M, hmgiotch nepcneKTHBBi ^jih pa3BHTHH 6ajiBHeojiornH, BaHCHenmee 
3HaneHne npnoSpeTaioT H3yneHne, o6orain;eHHe h oxpaHa pacTHTejiBHoro Mnpa. 


1311 



KO BBO o6'LeflHHHeT 32 HjieHa BBO, paftoTaronjiix b Kpohoijkom rocyflapcTBeHHOM 3anoBe£, 
HHKe ? HHCTHTyTe ByjiKaHOjiornn flBHIJ AH GGGP, KaMHaTCKOM (f>HJinajie rHIIP03EMa, 
KaM^aTCKOH jiecHon ohbithoh CTaHijnn flajiBHeBocTOHHoro HayHHo-HccjieflOBaTejiBCKoro HHCTHTyxa 
jiecHoro xo3HHCTBa ? Ha KaMHaTCKOH oOjiacraoH rocyflapcTBeHHOH cejiBCK0X03HHCTBeHH0H onur- 
HOH CTaHE^HH, KaMHaT^KOH o6jiaCTHOH CTaHIJHH lOHHaTOB. 9THM H Onpe^ejIHIOTCH OCHOBHBie Ha, 
HpaBJieHHH HaMenaeMHx 6oTaHHHecKnx HCCJieflOBaHnn: hctophh (f)jiopH n pacTirrejiBHOCTn (najieo- 
6oTaHHKa, najieo^HKojiornH), HeflpeBecHHHBie pecypcw jieca, KopMOBan 6a3a ^jih >KHBOTHOBO^CTBa 
oco6eHHO fljiH ceBepHoro ojieHH, hhtp o^y khhh pacTeHHH, KyjiBTypHue n copHwe pacTeHHH, 
oxpaHa pacTHTejiBHoro Mnpa. 

3aflana KO BBO 3aKjiioHaeTCH b oOBe^imeHnn ycnjinn KaMHaTCKnx 6oTaHHKOB b H3yneHHH 
pacTHTejiBHoro Mnpa KaMnaTCKon o6ji. c ijejiBK) ero paipoHajiBHoro ncnojn>30BaHHH h oxpaHH, 
pacmHpeHHH nponaraH^H 6oTaHHHecKHx h npnpoflOOxpaHHBix 3HaHHH. 

OTflejieHne pa6oTaeT Ha 6a3e KpoHoijKoro rocy^apcTBeHHoro 3anoBe,n;HHKa, ynpaBJieHae 
KOToporo HaxoflHTCH no aflpecy: 684010 Ejih3obo KaMnaTCKon o6ji. 

C. C . XapneeuH . 

EHOjioro-noHBeHHBiH HHCTHTyT flBHLJ AH CCCP, HojiyneHO 23 III 1982. 

Bjia^HBOCTOK. 




/ 2 I EoTaHHHecKHil wypHaji Ks 9, 1982 r, 

















1,2 — Pistacia miochinensis ( 1 — 9K3. 595, HaT. BeJi.; 2 — ero HeTaJib, X2.5); 3 — Pistacia chinensis , 

JiBCTOBeK H3 repSapnH BHHa, KHTaft, onp. HaHKHHa, A. JI. TaxTajjmHH, x2. 5; 4, 5 — Pyracantha coccinea 
(fossilis) (4 — 9K3. 725, HaT. BeJi.; 5 — tot me, X 2); 6 — Pyracantha coccinea, jihct H3 repSapun BHHa. 




1,2 — Berchemia multinervis (1 — 9K3. 579, HaT. BeJi.; 2 — tot me, X2); 3 — Berchemia scandens 
jihct M3 repdapna BHHa (A. H. Curtis, 1894, N° 4700); 4 — 6 — Pistacia miocenica (4 — 9K3. 723, HaT. 
Beji.; 5 — tot me, X2.9; 6 — 9K3. 716, HaT. BeJi.); 7, 8 — JPistacia terebinthus ( 7 — JiHCTOuen H3 rep6a- 
pHH BHHa, C. Baenitz; 8 — jiHCToueK H3 repOapnH BHHa, Wiedemann, 1834, X2.5). 







Berchemia multinervis ( 1 — 3K3. 581, HaT. BeJi.; 2 — tot Hie, X 1.9; 3, 4 — Paliurus tiliaefo- 
— 3K3. 596, HaT. BeJi.; 4 — tot Hie, X2); 5 — Paliurus spina-christii, jihct H3 repSapna BHHa 






K ct. H. M. CojiOBteBOH h flp., c. 1230 



Phc. 1. MeTa$a3Htie miaCTHHKn Ferula dshizakensis (a), F. euxina (6), F. diversivittata (e) h F. tad - 

shikorum (e). 




Pnc. 2. OKaMenejitiH no6er Archaeopteris archetypus. 

1 — o(5pa3eij c 3 aMypoBaHHHM b HeM noOeroM, bh« c6ony (9/10 HaT. Beji.); 2 — tot me no6er BH^eH b nonepe^HOM 
ceqeHHH Ha npmHJiHfjpoBaHHOH noBepXHocTH (x2.7); 3a, 36 — bhe o(5pa3ija cBepxy c nepBHM h btophm jihcthhmh 
(3a — 9/10 HaT. Beji., 36 — X3.6); 4 — Tpenifi jihct (9/10 HaT. BeJi.), 5 — qeTBepTHft jihct (9/10 HaT. BeJi.); 
6 — ceKTop KcnjieMH CTeOjiH ( x 9); n — rpynna npoTOKcnjieMH, I— IV — jihctbh. 




K c. 1238 



Phc. 3. Cep Em cpe30B OKaMeHejioro no6era Archaeopteris archetypus. 

la — cpe3 b oSnacTH nojiHoro o6oco(5jieHHH nepBoro jincTa (xl8); 16 — cTajpra TGTpapxHoro cTpoeHHH jihcto- 
Boro cJiejja (noKasaHbi cTpejinaMn) Ha tom me cpe3e, nepeBepHyT ( x 64.8); 2 — cTajjHH anapxHoro cTpoemm cJiejja 
b oSnacTH HH3(5eraHHH nepBoro JincTa Ha cTeSeJit (X13.5); 3a, 36 — cTajjHH cjihhhhh nynKOB jjHapxHoro cJiejja 
no Mepe npHGjinmemiH k KcnjieMe cTeOjin (3a — x27, 36 — x64.8); jic — jthctoboh cjiea. 
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